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(57) Abstract 

A multimedia connectivity program residing in computer readable memory, the connectivity program when executed on a computer 
providing to an application program multimedia connectivity services through a real-time multimedia device control subsystem including 
components selected from among a plurality of multimedia devices and a plurality of real-time multimedia protocol stacks, the program 
including: a single binary object encapsulating a virtual device interface and a device control interface, the virtual device interface including 
a plurality of virtual methods that represent logical operations available to the application program for controlling the multimedia device 
control subsystem, the plurality of virtual functions being completely independent of the components within the device control subsystem, 
the device control interface mapping the plurality of virtual functions to physical control methods which control the components of the 
multimedia control subsystem. _ 
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VIRTUAL! ZE D MULTIMEDIA CONNECTION SYSTEM 
Background of the Invention 
The invention relates generally to multimedia 
5 connection systems. 

With few exceptions, systems supporting facilities 
for the sharing of live audio and motion-video images 
have provided integrated hardware platforms that 
contained both video encoding /decoding devices and an 
10 Integrated Services Digital Network Basic Rate Interface 
(ISDN/BRI) . Stand-alone, dedicated video conferencing 
systems began as wholly proprietary designs (early video 
conferencing systems from PictureTel Corporation and 
Compression Laboratories, Inc.), but by 1993, 
is conferencing products based on the personal computer 

became available. These systems relied upon standardized 
operating systems to host command, control, and user 
interface software components. Specialized hardware 
support for videoconferencing services was implemented in 
20 adapter board configurations that contained real-time 

video processing facilities, integrated with an ISDN/BRI 
hardware component '(PictureTel S1000, CLI Eclipse). For 
-all intents and- purposes'; 4 tfie' 71 so£ tfrarW" ^cSrtlfcixires * usee! * 
in the implementation- of the motion-video co-rinectivity 
25 sub-systems have been . extremely tenuousv* -'and* 4 essential ly ;) 
unusable as discreet modular components > in that they 
lacked a comprehensive,., extensible software model to 2 ; , ' 
support the diversity of underlying hardwares^ > ! . j 

technologies. i\ A Z^ 7-\ 'V'7\i — ; 

. Perhaps the best attempt at creating 'a simple, 

reusable , motion-video connectivity sub-system, for 
integration into second-party products,, is available from 
Zydacron, Inc. (Zydacrpn Z240, Z25Q) V . V nEven the simple, 
clean implementation of this system' s software control 
35 mechanism requires many months of specialized; software < 
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development f ^friclddirtg 'signi'f icafit" design and 
implementation 1 of complicated protocol components, before 
the sub-system is usable in a commercial product. 

ITU-T RECOMMENDATION til 32 CT ir ' " 
5 Motion-^ video ^cbnhe^%^VityV between systems from 

different vendors , °±s^jaiDsWible only through the general 
acceptance of stana^dized- "protocols for interconnection 
^ between local' and riemotfe* sl^ationsV in March of 1993, the 
International '* Teiedbynitili£catibn' tfnioh (ITU-T) adopted 

10- Recommendatioh^H. 22 i '(LINE" TRANSMISSION OF NON-TELEPHONE 
SIGNALS )- the- standard if 6r the interconnect ion* "of 
'd@^ic3s suppdrtirig u the" 4:%cfiahgV oi auHibV video j and 
-binary data - tyjifes ( safe tTU-T Recommendation H . 2 2 1 , FRAME 
STRUCTURE F6R ' Jr 6^ AUDIOVISUAL 

15 : ^ TEfLESERVICE^ , l£94 P ^iil^pro^o^i 1^' grouped' with^ two " 
other related xrt£^r£Snn^ction protocols under" the^ rubric 

\ -*b£''' v %)eco3^6nSatian Iff 320 f which is now* fclie generally" 
accepted" 'iiet: *df ^dtocols i:? f or iilplemeht ing composite 
audio/motion-vided/data connectivity across the 

20 Integrated: Semites Digital Network as embodied in 
-harrow- band" vrsukl tefeplibhe systems ISDN- see, ITU-T 
Recommendatibh H .'320 , "Ni^OW-BAl^D VISUAL 1 TELEPHONE 
SYStfEM^^D" TM^NAl;^QU^H^'f» f . Recoimriendation 

H. 320 is ? a 1 'viTiftu^il^ieldP Id^'f init^iori of an extensible / 

25 - f ihite set eif" ^ taxabilities", ^ modes", data "transfer 

frame strtictire^ , x ^hd dali control procedures • At some 
level - in ; the • ^df twaife 'layeirs 'that comprise' H.320- 
compliani- conn^ be (by' 

definition*) an a significant subset of 

30 the Reco^^hSitioirV H".^20 muTtiinedia interconnection 

services • *' Despite ' this i"'liisH:ihct J commonality" shared by 
inter-bohheatabl^ 'stations , ' there are no commercially 
available softivaffe models /"known to this author, that 
promote tJ^S^^ ^tkridardi^ed^ audiovisual /data connectivity 
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services to a useful, consistent,, reusable Jcernel of 
device-independent software confccQl elements. 

SYSTEM ARCHITECTURES 

System and user inte^faoe ^.o-ftware. dgsigns for $ 
multimedia^ connectivity st^ions^have . typically been 
derived directly from the servi.c^ profile of the 
underlying devices that they: cp,nt^Ql. multimedia 
connectivity software archjLtectur^ t arp, mostly h^r^ware 
driven. Since multimedia, cqnjifeq^iyity ... tasks , such as 
videoconferencing , require synchronous,- encoding /decoding j 
of audio and video ? data a t^.hig^ f data rates gmanatijjg, 
to/ from synchronous data^t^jp^er dsyi^es, 

all the necessary, components, pnto-one, large^ mult in ^ 
purpose device* Typically the§e jdeviges take th^- f orm of 
, an ISA pr v EISA per^oijaLl^ cpp|>ij;k§£ ,<*dagt$r th^^i^cludes, 
additional^ hardware spppgrt^^^ 

functions. Without a major, spftware, development effort, 

•.<r\C3:;c>:j:*wO c>\ :..;\rL^r" ^tm: a--, coot?.,, _v, ; , ' 

it is impossible to utilize the .n^nufaQtyj-er 'vS^sLub-system 
20 for a new connectivity a^pl^c^i^. .„ J^^^y^^^^pP: 

impart videoconf erencin^ s^^s enterprise are 

most, f r^quejn^ly restrip^ed. tq^tl^e ^ing^e spf t^jre ir : , 
application prpgram provided,^ by r *the ^ar4f»re T ; y^n<i0i^r;: that 
is the only jpne capable of t sx^^X^^nt^^ J ^xy±3rkg : ^ the^ 
25 vendor ' s complicated hardware jsp^iguxakioji^ .., |>j.ctur f eT^l £ 
Corporation, Zydacr on,, Iiic , ^inji Cpppre^lpJX Labs / ?L Inc- f , 
design and develop mos;t of the, world/ s^ T^^ipnrrvidep 0 ^ 
connectivity sub-systpms acqqr&ing. to t^is., ipultiple 
integrated device architecture . ^ Thes^e , systems . perform- 
30 well for stand-alone yideoconferencing.pifrpps^s^ .Recent 
attempts by Intel Corporation to^ prpduge^ software.. video 
solutions with minimal hardware support f *a^\e gf,. inferior 
image and sound quality . The allocation, g£„,yal^uable ; _ 
central processing unit resources £pal-£iig€* ".video... .... 
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encoding/ dfecodiftg^ task£ is irie^f ioiW£ rt 'at" 128 kbit/V'data 
transfer rates > ~and* : eht£!Fely- J ^ trafisfer 
rates of 384 Xbit/s , ^§r r m6re . u : - A data transfer* rate &f 
•384 Jcbit/s is required -t<5 : ^prSaiice motion^video Connection 
g .5/-;services ;with £? rame 5 j£ait£ts ^and imatg£ clarSi^y ' suf f iciient * 
„for large-rscale ^cc^'a'nc^^f these technologies; a 128 
)cbit/s data transfer 5 if^e^fSduces video imagi "quality 
that can best be r desSr^i^ as "disappointing" to J " r ^ 1 
. uninitiated tedh^lbgy- ^clistdiaers. who typically expect a 

10 broadcast' quality' ■* television -image c (see D. Mxnoli and R. 
Keinath?, Distributed 14ultamecfia ^Through Broadband' 
Communications S£rVibeS : , ^Nbrwddd , Massachusetts ;* 'Xrtech 
House , , Tppv: ^Bft -2Q7y> -ik 9^ c . x °% i ^et i e r ^r^l^f ikf^fy - cdrtt : ixiiie to 
±fe> a^ tibfttinuoust -s^e^m^ &1P J fta^dwar£~ twaf ^' solutions 

15 to improve the quality of motion^vide^ bon^ 
, . pfer sonal -*computery , £as*d Is^s'terns?- wif 1 ^coHtiriue ll to undergo 
rap id change^ asi Jld^h^bandwid^h^ I SDN ^hrifecti i icms ' bedbbes 
cost effective ai*df gejne£a'l-ly : ^vM^Mb±^ - i£ ^nsi^etation 
of the extraordinary ^en^inieering e^fdrtf re^irkd to" KJ 

20 produce mot ibn^vide©^ connect I vxt^ 1 "syste&s , ieritdi tfrte^ i; " 
difficulties- of ~dev*616p^ to support infeto 7 ~ " 

devices > ^mG£3lcan~ be- ddne^fo^reuse the high-level 
applications >and r psrotoicol^ support code divfeloped for " : 
these preid^ct^. 5 - - ;i « v - : -'-« - ~ y "~*° - ■ 

25 I3>"> -Summar v £ of 1 J the "invent i'dri ' : * - 

v;u>,:..:-.^.."'.Aft aiaal^ou^^problfem^ fed thai: 1 of - the hardware- 
driven* so^tfWarte' designs -TLn 'm^^ 

can be ^^und* in -the "early c atte%pts to "create" Graphical 
30 User 3Difcer-f acds : * : f or wid^ ; variety of graphics hardware 

used AtfithP ^peiSisoha'I " :r c6%pu%ersV1[i'i&re a 'aga r in* # hardware 
features :: ih#aend^ over lkyirig' software designs, with a 
proprietary device- driver :j l iriXUT-t'3ia&^s}xppott.^d by almost 
every distinbt v-i^feo 3 graphics adapter manufacturer . The" 
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Mipr.psypft Windows . r Opera-ting Enviarenmenfei , andL the 
Operating Syst,e?a/ 2^ Presentation- M^ngg^r, :: solved the - . 
problems related to video graph igs x hardware variability 
by . abstracting the se£vic%&-of ,?th§§er devices .to a. fuily 
5 device-independent model ♦ c ^fee r .o^i : ginal -^Microsof t solution 
is called^the Graphics De^^e^In%er;f aqe , (GDI) v^:and it^is 
t;he ; paradigm shift in, videographics, vtechnolog^ made - 
possibly by this particular^ prpduc;t ^compon^nt , /that teas 
helped , promote the .Giraphic^rlj JJser r; I^ter^ace : (GUI): to its 
10 ubiquitous .market position, ^he invention of ther GDI - ^ 
allowed th^ : development ,p£ G{JI applications. jthat-.Vould 
run .oyer, >any graph^qs hardware % int,egrat^d? t according v<t 6 1 
the^GDjT'js I^re^sqril^d, 

P : rog^.a^ 

u ,,., 5n:; ; Th$p^ 

exists. a^ i f ijiite.,s^t of; grapiy.^;^ 

enafele^ a, ? pftKare^-, develppgr v t:o^dr^Wc jMst abpufc /anything 
on a_ bi^tmapp^d . display deydc^il^is- tjakjeno i^to : - . ^ 

20 consideration that .some graph^^ , 
suitable .for the direct ^impleraen^tionc of - these , ; : Z 
operations ; „ some Qperafcipns 0 may vnpt f be supported ^at .all ' 
by the hardware* To derive a . set:;pf ^ : ^bst^act > - logical * t 
operations , without giving consideration , tPothe vc --^d ; 

2 5 underlying mechanism needed to support them, is referred 
to as the process +of yk^lizatigij. ^I a GDI : 
implementation, any graphics c^iM^a^: 0 ^.';^^.^ n\ay. i : f, :i7 
supported directly by, a, hardware^ accessed 
dirpct^ly, using. a.. v^ndgr^specific ^deyicje, d^i-yer;. — Xf: -aw 

30 close .mapping of „a physical, to a ^logical -graphicalr . --v.. 
^operatipn exists, some apftw^re, moddfioatipn : of : -the 
physical , pperation f> to .better- f ^ c :- fl 

logical operation,., is. ^invoked., ^s- ^needed T: r : I:f rf np .hardware 
support exists for the operation, it may? fee, emulated; = 

35 entirely in software, .. or markedx a-%, a : task which the. 
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vendor-spe^f fc "dr^^r is incapable " A 'structured 
capability repbrt ImWcR^nisin ^£s ^available to applications 
'-using GDI, so that' if a specific 
operation*- xs even pari^ible h . ar * ^e^ardless of "whether " a" 
5 particular- operatibinP J f S" supported by the 1 ' graphics device 
per-se^ or can be' ^I^l° C 3?f theife is any way GDI can 
fulfil! the request' f b£ "service, then "the graphical 
system* is cohsid£r l £d^tb 1 be e capable.'' This same 
virtualiz^tiori prittb^pie behind the Graphics Device 
id Interface can be "eipahd^d to create a' logical description 
* ' of 6pei-at ibhs 1 necessary 4 to fully' describe multimedia 

'interconiiection operati£>hS. * 

;•; .v..:r: ;. *,xl:'--^u l^^:ri.iv Dldi^LFaT e- •■r.ic/^o:." n ' _ 

Vid^ONCO^f "one intieresting 
is - ' multimedia 1 -connectivity L §£tVx£e: ° However what is needed 
is cl -change ^in'-^tiie' wSy^wS ^i6w Multimedia" " 
J i^ terms of the logical 

* - '•bperatx'&i^ r «te Vlf61T^tb^p^r f ora^ But in ^a way that most 
adWritagedirsiy c Wp^£^s "those operations to specific 
20 i: <Sonf : £^^^'i^M' : ht' ^udid-^Video transducers / and" diverse 
sources^ z ^^t^o&^£ s d^a <S6ririectivity . A "generalized 
ib&elr : fi>t } ntdl^i^edik* c^ development 
must tetfc** rc xr\ tcr do^i;&r^tidh that the essence of these 
t ec tooi r bgi ^s J fk t*Te~ "stWctured sound arid "light 

25 spect&lf '^ikt¥ i:/ (aLk r bppbked to binairy data) . The vendor- 
: f ^jpeci!f ib :: f acets 'o r f' mkdxa^ran^ 
inter¥kcfeS : empi^ services " must be 

r "x^nd^ed^nt^^ ltr^levkht J td^tlie /operation of "software 
prbgraife c^esirbus^of "device- irideperiderit audiovisual 
30 texeselrvxces. 

£ ' "in" ^that" regard/ an "ef f xcierit , consistent , arid 
extensible"'^ connectivity 
Services" tb ' sbf twatre'' programs' is achieved" through the" 
appropriate* riiii-t ime" biiVding '* of v media "transducers, to 
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connectivity protocol, stacks. Deyice-indep,encient 
multimedia connectivity services^ eire -abstracted, in 
software, to an exterija^l^ T cpps intent medi^ and network 
interface, control -interface ; .A. .single, binary software 
5 objeqt is constructed to. e^apsudate- all relevant : v 
hardware and software pompone^s^jvepessary: to support 
virtualized multimedia connection services. These,.,, 
services are accessed through. manipulation .of the 
object's members. A specific insrt^jice of ^the... 

io virtualized, encapsulated media^ control and, connectivity, 
components required to implement tlje defined; services, is 
referred to as a Virtual Conne^Jior> r Object v (VCO.) .....Each 
VCO contains a reusable Virtual Device Interface (VDI) 
software oo^^r^^^^^^^ ^sof^ar^ /; 

15 control .int erf a,ce £SCIh ap<i P & yj^-^^^&$&£r . V 

-• . ■ i . V?* 1 *! ^?. n #w c M on * $ o% ie f aiP?^?? 1 ??^»9d^ N^o^he .derives 
implementation^ of^its..^er r yi^es. ,fr.om a^Virtualization , 
Layer . (VLJi^ . Ttje ?hysigai pev^e "interf ace ^pix^oyides 
control of the physical media, ..transducers and one or more 

20 network interface units, in ,a ^.f.ashiojj^.c^oijs^stent. vit:h 

both the, techniques speqif ied Jby. :tto^e.ir t ' .ma^Ji^acturers,,- .and 
in a way tl>at enables their efficient,, utilization by. \ . 
methods in the ,.VL. _ P?Vie^Tg^ occurring., in 

r f al-time f asjmchrpnpus jwith ^ : ^s*^ SLChedul^, ar^. 

25 inserted-into .an^ inf in^ %p t^e -^eripdically 

. dispatched to the . VDI ^ .,s^nctoonp]4s. r ^it|v ■ tt^B 4 . ^systejDL „ ... , 

scheduler. Physical limitations^ r on the l£\rel, of .service 
provided by encapsulated media .transducers /network . ..\ 
interface r are expressed as, the„ Locpl Capabilities^- r W£en 

30 connected, the capabilities ^ of. the rem_pte r statipp : .ar^. . 
expressed as the Remote Capabilities, and are available 

to the constructor of the VCO. The gualitv of the 

r.r: - • * \s- -.-^ „ v, :-f. - s ::r^Jirt- -XL 

connection is described, ^s r the logical „ iDtersec^ion of . 
both the Local Capabilities^ and., -the ; Rempte., Capabilities , 
35 and is referred to as the Connection Capabilities r ^yco 
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impleinehtiatiohfe^ abstract services 
Tto the itvel of r/ t;he^ cipen "sykteaa^ Intfeircon^ectibih 
Reference Model ^fes^n¥at : ib5i c liayer;" devibe-de'peha^htr 
cbhtrol methodologies 1 f ^or^^endbr-speci'f ic' mtedia ; * ! 
5 transducers and connect i^i^^ protocol stafck£ have no* 
■ : ^epr es^htat ibn in the'^ Pr r ekehtation * Layer ; " S of twar e 
programs ^that r ^onst^^"\^^s 5 ind utilize thfe w presented 
multimedia corinedtivity* iervicfes / are referred to as" VCO 
Olierit£^ :: These device- independent connectivity ' programs 
10 realize-the benefits of "interoperability 'across ariy 

multimedia connectivity sub^system that encapsulates "its 
^ ; setvic^s iritrb *a : Virtual Conriecti on Object / According to 
the ^isaidsed "^tfetfiadofS^y^" 1 v e£VV ^ ' ~ " 
.s:;c*'££fc ^^efcal/'^^*-^ " 
is mult^iieifra? 6onn&£&&£&$°p£ bgre&f ?e&fdin^ d in : ^6mpu€^^ 
^rWcvdable^ mfeinbry^ ; ' ^ 

- on cet computer pi^i^ifn^^b 5 ah appl fesitibh ^Sgt^ " " ~ ' 
mii^timeHSra r cbrffi^btiV±tY" sefvic^s ^thro^gh - { a ji *eiaX-tf±ine 
multimedia dev^^ 

20 selected f^cra : aiaifeg a'pli^^lity- tof ^Itimedik' ^vicek and 
a* pl^raiity -b~f reai^time tault^iiedia protocol stWks. The 
program i^ludes a -£in<^£ ^ a 
virtiia 1- 'denote xhtferf atrSe" ^and a t? dWice cbntro 1 irit er f ace . 
~ ^he Virttiai 7 °* 

2 5 virtual? ftet&bd¥ : ^that? %dpr eserit : rbtfical* "opeir eft tdhk 

avadiabl% ^cT-the 1 ^^Ixc^^ibk } j>ra$¥ak "top bontr oiling the 
multiiefdia device conitifbl? subsy stem ' The plurality bi 
virtual f Uiictlons * ^teP^comirl^^ly independent *of the 
components within the &¥vibe boTitirol^ subsystem. The \ 

30 device "eoritfbi iiiterf ace : ibpps^ ^thte° plurality of virtual 
fiinctlbiiss 1 txi ^f^iysic^ corttf br methods' which control the 
components' o§ :;: th£'^ control subsystem. 

- : ' "Xn : ptef errecf ^mbodx rients;' the device control - 

interf aae^ihciti^^ a' : plurality^ of ' meciicV 'control objects 
35 which rep^^ data streams 
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as,spci^tpd Kit^ JUie s ^^onei^tsu x>f r th^ plurality .of 
device^ a 5^/P*-.£ : e^^ stacks. ,The 

vi ?^ a ^v d Wi?*i±P** r **?*i ^.PP^fSayr^ to present a-, ? 
logical wp^ejsentation,. Qf.^^^ ^ljt^media .connectivity . , 

5 se :FT i P es p ??y id f d . ^y r ^fl^?9.^^¥/f fc y* P ,r P.g r Ma« / The • - 
device cpn1:rol.,. interface i^l^^s,^ virtuali^ation l^er 
an^i .a ^ysical device i^te££ace .layer ij; the,,, virtualiza^ion 
. layer ^being located betyepxi., the v , victual device^ ijiterf ace 
*f he P h Y sical devic^. iptf jrface^^ The, physical ^evirce 
10 interface directly . interfaces , to r the device 3 control r , r J ; 
subsystem .to provide a .physical implemsntatipn o£ - r- 

.* j e? T4?v/ r^^^l^c^. 1 *® ^Ijglic^tion through the ^i^tual 
device interface. The virtual^atipn ^aye^ Resides 
betveen^ ^..^ti^l^ de.vi^e, ar^f£pe ap^;»f physical & 
15 device... ^p^erXac^ j-laflgg^ and ; -is ^q^ i^ure^nto, trans late t and ;N 

c.£ffB:£% v 4^ >Koth% underlaying 

mul t i^ai^ .ppn^^ c six^T^yatep r to ;. ( ^eg2r^^n1^^qn^ required 
by ^^^\^ u ^ W^?^ :th^ ^y±r^^.. : p^±cB ^nt^rf^ce* 

20 media .cpntrpl pbj-epts .provides, rthe., in^^timedia^ s 

connfsc^ivity. control, prpgraiiL^i^h ~a pjapl pf ^edia-devipe 
signal r^p^.qes.. i; ^ach.^oA^tiie pluj^aldt^. Jop : ^edia. control 
pig ects r .is c^assif JLed . . , as ^t s r ^east, pije-.pf t^rpe, £>f , the^ - 
group cpnsistijng c^. an- aud^. typ^^ a jddqp. type^^ an image 

25 type-rr^B^ ^ .binary, data x t^^^so^^^fjlher 

. plurality , o^^ pedia jppntjrol ,oi>j^^s : .^ppr^sentc- ^signal;, 
frpm the group. consist ing, o£ i a : , signal .fyojn^fa remqte s'sjr 
station, a signal ^fco, a r ^f^^ t ^^t,^j^ 0 ^^s^^gil from, a, 
local, output de r yice> . .and r a sigp^l /to. eu. local output, 

30 device. The,.operatiqns T pjei^f ormed, ( on.. t£e plural i ty 0 of 

media control ^ ob jec£s by r th^phy^ic^l sfeyXcgj l^yer.wunder 
control of the virtual te deyice f i.pter^acf ^impi events , a ^ 
logical ^software. . switching, ; ^cl^^ device 
interface.. implements r a plurality- of , puj^ic. member *. 

35 functions, the virtual.. fuDction$- r b^ing. a^su^set, of those 
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.-.public meiobtfr^~fufoc^ public 
member functions" ^represehti^^-^lii b^^thW piiblic member 
functions in the- b4a^e-Mnm:y object th^t: arfe J accessible 

i rby .the -.^pplicalilon-^rdgralift ^ ' -V" '-• - ■ " " - * 4fc ; v -- ; -"- 

;5. .3hi:<- in^'gexlerai'r ^riolSeixr aspect/ tlie invention is a 
computer programmed" to- jprovide'to ah kppiicat"ion program 
multimedia- connectivity-" Services through a Veal-time 
multimedia^ device coiitrol -lub^ysteii. The idltime^ia 
device r ooiiter©l ^sub^ystezH includescbmponents selected from 

10 among a plurality of multimedia devices and a plurality 
of real-time 'multimedia protocol stacks. The programmed 
computer> 'includes a* visual device 'interface and a "device 

oj- cont'rbl^:^t^rf'ac.e r. tiotti-<?£ ^Mfch '^rW eWd^siifat^d ~in C a 
single;; b^ary %bQect?^°^'.^ c \^£ir^ : deN^^ 1 
15 includes- ^-'jJl-uralrity. -b^* 1 *^^!^ ^tKods i^iatf Vepr^esent" ' 
logical -^erafcitm^ to ^"hfe v . k^Yi^^ion"' program 

for control ling :^fcheT 1aul;t^me?dia J dfevicif c^t:i^ siiH^ 
The plural ity ^f :: virtual ^uncMbii^^ 

independent d£ r tJie-^kpbnents^ withift the device * ^ntiol 
20 subsystem •-The- ; 
plurality^ of ^virtual 1 function^ to £hy6ic£l cbntrol ' 
- method^cwhidh 1 control a tfie T c6ip6rtent^ of the : Milt'imeciia ' 
: ^control "sti&systemi r;3 r.^dz- '.:'ni \ ^-3txc ..-.:*.'.' ~. 

, ^ehera^^ :j Bt yet* ^riotK^r L ^Sp4dt /:'t:he invention 

2 5 is a cdmpu^ir^xiipI&mBh€M ^method l ot "providih^ multimedia 
conn^c>fcivi?t^^fS^ices '^ro\i9fii ;1 a 't^time ^llimedia 
-device qsoti&r&F r stt^ys"$£m?° ^tre s %ua : £iifie^ia control 
<sulD"sys^t : eiir £rtc"l^td r es 'cottpato^ among a 

^piUralitiy-^^ plurality "of real- 

30 time multimedia ^plrotocoi^^tack^; ' Tft£ methbd includes the 
steps^ of r ' defihifig 1 and'"suppbrtfin% by a computer implemented 
steps a^ Virtual- devisee "ilfterfa^; : ihd : defining and ' 
supporting- b;jpcbfcpfo^ a device control 

interface ^^^bth' the^ virtual 7 device' interfabe~ and the 
35 device control interface are encapsulated in a single 
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binary, object, , ■Vj Ll ^J^^--^?^^^ i: m ^y^P ! F^A!P^' includes/ a 
plurality of victual methods ^ r t^atr^ v epi^sent logical, 
operations ay^ilable tp appjo^jfcion program for 1 

controlling the multimedia df y4#^i?°#£ r °i ' subsystem.'. : The 
5 plurality of . virtual f unc^^ns :^a^e completer! yr ^independent 
of the components within ^h^ 0 d l ^v.iGe i eqntrpl .subsystem. 
The device control interf ace^maps^the plurality .of 
virtual functions to physical r control methods .which . 
control the components pf "t^h^ multimedia ^ eon tj^pl . v r 

10 subsystem. ^ i; . v r. - {U .. ^ : : - %■ . 

Multimedia connectivity sub-systems , when, v 
developed for ^use^in a V^CS^ ^rjesent an externaily;-_;;\ : 
consist^ntf^ fu^^ ^^ £ tr.ac,t^d ^% ; o^ logUp^^Qp^T^t±arxs: to 
-software p^p^gr^ ^^osina- (tsfce ^Aotddb^ jfcpuc * 

15 create ^djuncjt^ j^vipjt-i^^ 

multimedia j^qnnjectiyity ,spf tware, ^ppliqati^on^ pfogr^ms^ i 
The" disclosed F invent ip.^i. is r a^.mejthj^oi^gy^^ip^ enable i the 
structured sharing^ pf ... spectral ipfpra^tipnrbetw^i^ncr , 
interconnected microqp^pyter js,ta ( tions 3i ^ Troughs jr 

20 principally intended tp f aqil^ate, ^pn^ro^ -of iiyev aiidio : 

and (motion) videp. ir*f prmatipn., r this s gp^prehen^iYe . t 

connectivity paradigm incorporates mechanises -fox* -.store- 
forward operations; binary data object tranef^s are also 
supported.^ For the purposes rf of T cpracjtical x c 

25 the VMCS pursues ^a classic ^cliep /: l ; 

appi ieat ion / sub-system interaction rj c -Tbie ^^xs^ej^ i r o 
presents a coherent, ,spf tyar.e. control ^echan^sffl : to : jd^y ice- 
independent connectivity ^a^pXi.patioris created: e^liclitly 
to utilize its structured / = highly-tyj>ed ,£ set* of, services . 

30 Insofar .as sof twar^ ..program^ ... benefit ^f rom w - K 

virtualized binary, data sharping technologies^ the-sa^aje . ? 
benefits may be realized^ by. thpse sharing^ spectral ,.-. Jt - /. 
information if the_ system, ,is ; ^ropl^mei^ted : ash a- : i : 
Virtualized Multimedia ^ Connection; .System,. (iVMCS ) - : , ; . 
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v -* Other:^d^aWtages will become apparent 
from the following description <5f the -preferred ' 
embodiment and froift €he^claiisV f ? * 

* Bi^ief 1 "De^ri^idri of the Drawifto 

5 Fig. 1 shows the syiaBol 'conventions used in tiie 

f ollowing^ f igures;- p - ; * ' 1 

Fig* -2 T is ^ %l ? bc& }; d£acfram showing a VCMS component 
r overview; "£* v-"-- * r: ~ 

Fig. 3 is a block diagram showing a VCO 
3,0 - architfetttire overview; ^-^ c 

Fig . 4 is a blofck r d^ the*" VCO sof tware 

Fig. 5 is a block diagram showing the VCO client . 
applitb^tioh^softwai^ a£e&itec£tire; ° ^ 
15 Fig. 6 is a - block "diagram shewing the VCO class 

derivation;- : k^slv a^oLJ n o;x 1^ 

Fig. 6A is -table ^£°the Vc8 excbeption handling 
modalities; * : : vh: r "' lV ■ * 4 

Fig. 6B is a v table 'of the VC6 trace output 
20 modalities;" : ' r ■ , - , -" ;: - /arf -v- -- 1 - t * : - 

Fig. 6C is a table bf' VCO events which, trigger 
notification; ^-'- w "^ lL J]:: '^' i:b ■ : ' :: ' r ' 

Fig. 7- is -a tobc^^iaigrkfe showing the' device 
control'-- mecharfisit 0 ^^ r -^' Al - t ~-" : ' J ; :l ~ ] \ 1 " * " 
25 Fig. 8 is a block diagram showing the VCO control 

metihbdologdfeS; - r ' vc - * : ^~;?- - J - Lx • 

Fig. 9 is a block diagram showing the terminal 
output cont66l r -f ibw; " - ?- : 

Fig. 10 is a block diagram showing the signal 
30 triggering * : ^chani J sm f "'*cont^Sl f low ; 

Fig. 11 is a block diagram showing the event 

. qwauihg^ahd 1 -^^ 

Fig. 12 is a block diagram showing the connection 
capability control flow; 
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? ig# ^v*?;::*^ capability 
ahd mode mapping cpnt^p^ ..^.low,\ . v , ^ 7, -. ; . i ^ ' 

Fig. 14 is a blogjfc,. ^ia^g^am /showing, the- call w 
controller control flow; 

5 F ^r^ 5 ^ bloc^j^g^^, showing the line 

disconnection control f lo**^ , f:v ..-. r - v .,. ... \- : 

Fig. 16 is a block diagram showing the. line : 
dial€id r jingback , busy; , : ^nc* ^connected control flows ; 

Fig. 17 is a block diagram showing the, line: ring 
10 control flow; 

Fig. 18 is a block diagram showing the. isair reset, 
mode setting, and^ mp^e. ^stori^. control f Ictwfe; 

Fig. 19 is a block diagram showing; t&er except ion 
handling control, flow; , , . , ^ t , ... . - a ; ^ 

control object command control^f low; 

Fig. 21 is a block diagram showing the-jnedia ... > - 
device capability ^e^f^on^^l.jf low;; .0 ^ ,0 i 

Fig. 22 is a block diagram showing tl>^ , media : 
20 access control request cpntroJL, f^ow; 

Fig. 23 is a block diagram showing th% 5 device^ , ; 
event processing control flow;. . . . v . 

Fig. 24 is a block diagram showing ffehe L object-; 
construction, and destruction- control ±Xpys; , 
25 Fig. 25 is a block diagram showing t jfche^ 

command control flow; . « . „ • 

. .; v ... *;./-.: r. n X:Xi,'/2 ^ ~ ~- * - - 

Fig. 26 is a block diagram showing- the : *ClQse_* ,*•?. 
command control flow; ^ f ^ .. ^ #r ^ 

Fxg. 27 is a block diagram shpwing L the^ VQall" : . 
30 command control flow; ..... ■ : , , r ~ * ■■ 

Fig. 28 is a block 7 diagram „ showing >^e " Mult i call" 
command control flow; 

Fig . 29 is a b lock d i agr ani showing* ,the^ , " -Hang-Up" » 
command control flow; and - _ ... - :. 
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Fig- 3 l a f 2?s'^ control 
operations. - - 

; : Appendix: '* : '&Gt&jtaTi&g^6iiYce' cc&e for Virtual" 

device Interf ace ftfe&aef "Flllf n "* ^ ~" 

5 Description of the Preferred Embodiments 

DEFINITIONS 

Provided' terms used 

throughout this discidlure . While' common 'technology 
parlance may assign "a VarMy of alternative meanings to 

10 them, those definitions following refer to specific 

*- ^ i : v -x "... . 

usages in this manuscript only, noted explicitly to 

al^ieviate' r aiabiguouy a ^^l^Sft^Y^'rB^^Tmnc^s henceforward • 
Transducer 

This term refers to a device that converts one form of 
15 energy into another. Here specific reference is given to 
those that : fr6hve£t' ^ligl&'knd" sound energy to electrical 
pulses , " or ; inversei^ ielectrical pulses back* to light and 
souhct eiVe^gy^ Ekampl^s itfclti&e cameras; 1 micrdphbhes, 
speakers; and video m^ 

20 Signal . v - 

This term refers to a digital data stream used to 
transfer raw or encoded binary information, except in the 
"case°6 r f ^ditect £ef &reftc£s "to" "bit-rate" allocation signal 
indications . 81 " 

25 Indication 

This term refers to a message connoting a "change in state 
or modality " J df ^ system' of ^station component; 'basic unit 
r ot '^o^i:ii:d^to^'^idk^L - for the sole purpose of " 
: boitounica'tih^ ''occufferice bf : sbine ^specific event. 

30 Notification 
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This tern refers to an vindication ..transmitted from one 
software component in the system to another software 
cpmpon^pt in the same, ^y^fl^ rl^wlly used to notify 
software system components r tha£ spme specific event has 
occurred and some response is required. 

Spectral information " ... ... 

This term ref ers to sound and light, data that are 
represented as modulajtiqns , .e^e^tro^agnetic f pr audible 
spectra; audible and visible ^waveform ._i^orjnat£pn., 

10 Biliary information 

This tern refers i to . -e.lectri^a^ tj|,uls.e. .data, enqoded , as.- - 
binary numerical values that are typically referenced in 
octets. _ t _ _ - _ 

Terminal 

15 This jte.rm refers to as a physical pr_yirtual teletype 
. c ?^ Ql * i f ^^i^tpu^ to., : it? Li and 

r e ^^s te^^ inp^t^ t? syqh^ £«, rjp^d^ f pogi a. ^ey]bpard . H 
device; essentially a dedic^fce^^ 

device or software representation thereof, with no 
20 significant processing ability. 

t * j re; r*~\ : : ■ - * Ic; s . * --£? . : *:ir*T 

Station . . . 

This term fefers ^o : ^tfl^ge^t^QOde ^^i^t^ork ^to 

which other network nodes can connect and t exghange 
messages. 



25 Local station 

9 .T^i s term refers to the ^station whQS,% r.espur.CJBs^ a^e 
directly addressable without using an intervening, network 
connection; conceptually^ perceived p .as ^thp ^eajr-erei.. any 
connection. 
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Remote station riivi***^* > - . ^ 

This terin- refers- 'to-thW ^tatibn : Vhoke 2 re"s6urces are not 
directly addr'ess^a^^Vrtli^u^ ari ;} intTetfv^iting network ^ 
connection;^ conceptual l^ pfe ; t r ce : ived as thfe 1 far-end of" any 
5 connection. v \-r±dnio:;. r-. • - ^ " ' " " " 

.-.Sharing:. * . - ■ .rv^n.; * v:,- — 

: This term ref ers-tb :T bi-elxr ectiohai data transf er" between 
intercdn^iested stStiofis oii 1 a ^nfetwbrk . 

Vendor -specific " : : ■" - i: - '•' ■■ 

10 This terar defers to : a:ny%trd^af ; e of software systein 
no icoiaportfeli^ 1 that : ^e<iu^ 

control ^ayeiT td ac^^T^^^ ^pSP€£8&lar ^r equls ite 
: inter f ace^ :t f oraa?tP ^&-*&&&^x: s &£ 1 prob"ed\ires '''iciescr xlDed by its 

15 M»itifr*a*a ->*^=rc y< z Hi -a ,^-;y- eifcaa r^r- 

.>This* tferm^ ref et:s'' W L a J, ^ass-of "digitafi b^puter 
technologies" that 1 stbr^r; 5 retrieve , * manipulate , and play 
back audible and visual information* These technologies 
are embodied in combined software' and digital hardware 

20 sub-systems €feat^inc6dfe r spectral information presented to 
vrinput' transducers / - ihtb c digital "Sata streams " that are 
then :> stored - in-a 7 ediapress^d o^at'l This bdmpressed 
digital inf orma€i ; 6fi r is c iite^ back to 

spectral information by decompressing, decoding, and 

25 subsequent retransmission through output transducers. 



Connect i vifty ^ °- - 

This -tersp r^fers ; tc? the 4 genera rii'ed concept of 
establishing^^ Tirik between two or more 

statibhs on - a network,™ excha'ngifig inessagisis according to 
30 some 'preconceived- not i:orr ai'' structured' interact x on; this 
notion of interaction ref te'r'tSd " to as a* protocol . 
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Multimedia connectivity : ^ : - 

Th 4:; S t ^ rm .refers %& ^fche. ^^^n.er^lizedy Cc^.Qept of 
establishing ari. audible /;s ^jf^rPX ^ 

link between two more^^^tipnfe prv;^ network;: .These.- 
technologies are embodied in combined sof tw^e; end 
digital hardware sub-systems that encode spectral 
information presented to input transducers, intojL digital 
data streams that are .t^en^^agsjoitt^d- ae^pss^a; network 
connection to a remote .statiop jiv. a ^compressed format. 
There it is reconstituted back to spectral information by 
decompressing, decoding, and subsequent retransmission 
through output transduqejr sir.Y : 

. in^ut . transducers ^ G^jneotect Air^ctly 

to "the output transducers of the other, and-^h^^ejtwork 
becomes conceptually irrelevant to the process. A variety 
of other media forms, such as still pictures £jnd^p!Aiau 
binary dat^^ may p^so^bf excha^igedg b^twee^i .stations- on an 
occasional basis ^ , ^nd jp^ayed a ^ac^: T ^s^ needed;..- ] x . :t ; c ^ 

Media Control Interface , f (JfCI) . i :iPoa r. ' 

This term refers^ to. a devic<^driye£ 0 interface :i0 / ^. .3 2 - v. j 
specif icatipn n that allpws ; i^ 

physical media devices :; 
standardized string^tpk^n -co™ j ^ j-i : . 

Media Access Control . (MAC^, ( , - > - f , . , , T ? n , w: . c 

This term refers to that set of MCI drivers that provide 
a standardized physical device control interface laypr : . 
between the more djBvic^e-ind^p^dent. s?q£ t^aret layers tjiat 
issue MCI string ppmman^ie, and -t^ y^do^ 
drivers that_ contain. prppri<et:af inte^fafjes. ^nd .qontrpl* 
procedures to .initialize,.. 5^iuf|down> :r andvUtili?^;; ih<s ArCm . 
peripheral hardware comppnen£s ? ^ ^ ' - : ~-m . - ~r, 
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This term : ref ers to^S ^¥ho&olo<|y to enhance the quality 
of 'computer systems* by Ni<isCri6ihdf their "constituent* ~ 
components as ^ discreet s£ts e of related,' well-defined 
5 ' opfefaticirts whose implementations * aire isolated from their 

functibrfaTiy described ^operational "profiles; interactions 
■ /between 'system sbf ttfafW "components are defined" with equal 
precision/ accbrdirigT J to . J af Specialized software 
development methodo^o^V iiighry-structured programming 
10 languages l and design tools'proinbte creation of modular, 
reiisable software components that can "be recombined to 
-- build nfew components'; - existing components are better 
understood in" terms bf 1 If uribtiohality and reliability* In 
clxis' wayv J implemeintaxiidns"' "o^f ~ ^ew components borrow the 

15 functionality 1 

-rr-_ n^t.sr- - -qv-ros' ZsKisofi b.Cvo'O uis^yt: .'m.lci - 

preexisting ' software technologies to create new products, 

therelb^ si^if ib^ time "and 

dramatically iiprWi^ r^ilaliii^ty " 

OPEkATlllS : 8Y8TEk MODEL 9 f ' J ' *" " • 

20 A more accurate technical description of the VMCS 

is that of a Virtualized Multimedia Connectivity 
Operating System- Designed for a multitfir eaded , protected 
Weindry mbde 1 imp! eMSntatibn , the VftCS server ■ component 
• ' *iruris s/ W^ that* utilize it, 

25 -ttfg £eW£:r stream of 

nbti^i cation I directed 4 to' class objects located in the 
client prb^riias5*^ VMCS 
server;" "SpSWhW "a "c^cufrenl: operating system 'that 
dr^ffectiVeiV ih^hagie^ 'all hardware and software components 
30 necessary^ t'c> Ti "fek ta^i^^i*^ * a " device- independent ~ multimedia 
f connectivity ^sfervibe, r:i iif"mucii the same way 'as any 
op^rktirig isy^sVe^ d^ its general application 

pr ogr' ams'. (3rice ' cr esi t ed , the A^MCS s erver funis by itself , 
: "' :r 'i*hd^pend^*nir : ^b'i r thW'^l£entV"an"d- capable of offering' 
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services to more than one client ...at ,.^he,,saiue -time. Just 
„ f ff. wito advance^ operating c ^ystems £ ^t^e : . transactions 
between clients and s§ryer§,^r,e,^ul.ly . protected , and 
highly structured with regards to_both. syntax .and . . .. 
5 sequence. The VCO Client .selects "operating. :.system H 
that best suits the system hardware ..configuration, 
invokes, it when^ need^d^ .^di^r^. r it • when .it . i r s -np longer 
needed, and changes ^t wh%n, ^t ^re^ers an. "operating^ - 
system" with a different Aeiyi^.pKpfil.e.. 
10 Consistent with the : inten^p^ of . its .design, r , v 

multiple . VMCSs can be concurrently invoked. The ; VMCS, in 
accordance with the "operating system"-, model .heretofore 

i^plemeiit ^ t iftn , in a f >^\4:^Of^^gi ^^^utff l6 .sy^p&^s 
15 where a^ se JP*F^^r or, , ; 

separately. Further, e^ (fo^.use 
with coprocessor ' ^S^^^j ^o^p^^s^ jasu§l; 
implementation difficulties associated with sub-system 
designs whose client and server compjon^nt .,vfre assumed to 
reside in shared memory. . 

STANDARDS COMPLIANCE 

There is a well-cte^ 
between VMCS servers^ . and^^ 

them, the ^orders of whose , opera^iQ^ .ar^^qi^ wi^th ^ 
mathematical ^recisipn. Resultantly f} t^jere, „is ^..high- ~ 
degree of predictability in the progression, of 
connectivity sessions, and corresponding measurable 
improvement in their robustness ... VMC^ . j^glemepfcation^ 
30 are unique in the domain of miilti^ 

systems. Specif ically,. ,they make possible the , pr^ation 
of standardized software co^unipat^pn jgrftducts^. enable 
connectivity applications to run over any compliant 
connectivity sub-system, fully inte^rat^ audiovisuaj/^ata 



20 



25 
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connectivity" se^viceW irito % : Vrhgl^ cdntrbl mechanism, 
reduce- 4 software iTev^^^ arid expose 

extraordinary- Ifev^^ f uhct'idnklity i 

^ ^ TKis roethbdolo^y i'» -primarily a software 
5 development' te^ 

compbn^ivts are :crea€ek :/ t6 l abstract the low-iivel kiervices 
of ; media control and- 1 iaetw&r1c e ' inter face coiapd'hehts* to a 
fully-virtualized ^iniiltiixaedia connection servic% r that 
' integrates-' thG- ITU-T Auitiiaedia interconnect iorf protocols 

10 (H:320) i the Operi : 'SyS£em Intercdnnection (OSI) Reference 
Model , ^ and < oh jeb£-or iesrited software deiign^ principles . 
The VMGS' architecture • cdfifairte^ ttiese^paradi^ms iiito a 
, ^dyMmi'eai^ ^ilnstai^iateSe 0 ^ ' ~ " 

^ Icoftnectivity °§&v£6e ^itSSn^lrdgy ? • "KecoAfii^hS t idri * 

i5^H.320-d^f ine^'W <f Bsct^Sfet 7 's<£rt of* ^o^i^rStiSris artd procedures 
-necessary 1 tb J the ^hSrt.ng c c?f ~&peb££rfl 1 ^nd r binary "data ~ 
between compPi?eh^ enables' 
reliable:, -st^uc^r e?d : 1 -data? ^ran^er" 3 atnd[ ~ cfeVice :j rtoSe * f n "* ' 
^nchrohalz^itm^ ^d^t&tibris : <5bnitectred -fiSF^faSS ^lfitegi?ated 

20 £ei-vic£& Digital/ N£t£w T orl<? ^C'lSDfr) ^' : VMCS im^efidntatibn 
'employs-' %h?e Ailnrqtti tbu^; 1 f H."3 2r<? f 'ebbmiaerida t ion * kd a rigorous 
definition dif Its' ibstr^sic : ^set 'of' multimedia 
connectivity bpe'rat&8ri~s ; . For statibns tHat access th£ 
ISDN, this* *ap]plll'catabri ? < H/'32b ,: "is j naturai^-knid" 'otSvious, 

25l r /but^tIie ?: V*fG]S gbe^ : 6h J fccF "•1Sak¥ i f uttheP "advantage of th'fe 
apptfslt£ :^ti.-320 -'^tnibt^ev- -The' VMCS : architecture insists 
upoit the t^Ghoh£6n l v£'' K t&& H; 320- prbtoddl stet to that bf a 
universal framewbtk 5 to" which evkii noti-bdlapiiant protocols 
ban ? 6e promoted-^— ' rf - I;J " 5 ^ : ^ - : * : ■ - 



30 ARCHITECTURE 

OSI REFERENCE MODEL 

Connectivity system developers can 'abstract the 
/ r presentation ^ to y a ; * 

repf esfentatidirtm^ 'managed by 'applications 
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(that ...are... topically xincq^ceraed with^fcfce? specific 
requirements .of, the contarjal^ mec^ani^jns): . The Open:* .System 
Interconnection OSI ) R^f erey^ce ^odje-1 defines; a, layering 
model of f ere^ r ,internatipna^lly a^^^gexieralized system 
5 architecture* to effect , th^ v ^esign§ u of connectivity >. r 
software, systems, < particuiaj- ly r wdt|i : ,. respect te a &c>st_ 
statiops desirous., of reliable^ inter connection*-- For any 
host, operating system (OS) a £ Virtyalized -Multimedia::: 
Connection .System (V^ICS) provides an; exact 7 definition of 

10 the 031 Presentation Layer , that : serves ,as the interface s; 
between a connectivity application (clie?i£) , , and tfce-jH 
cpnnectivity sub-rs^f^em (Sj^rvgrL- *Tfe*e jaalocity ;;pf / er/ . 
sof tw^p^compQqen^^ , ^ommgn 1^0 3^11 ^yMCS - implement actions , 
are , r eus^b ^ .v^r^iox^s o^ i pfeije n ?^viqe>s v &B$cif ie*d ytQt Reside & 

15 in ,the .Ogl t S§$siq^ .^^yer.;. 1^^y ^r Ay ; ide de vi^ce- independent - 
impleinenta^i9n^ r Qf , ^he . pr^qtoc^o^s, a^^e^eqted. hy, -the .H. 320 
rubric? . _ Media .control ^ajid.j^ . :0 r . c s , t V, 3 -.t 

manuf ^ct;urer^ v are -^su^lly. .supply ;1qw- 

, level s device /protocol support ^ ^pmpr^se the 

20 OSI ^Tr.ansport,. Network, ; an&~Dat:ar Ljlnk^ L^xep^s.-. The VMGS is 
most ef .f icient ly t implemented- fWhea jifc »• .leaves this^ tajsJ^-fto 
them, and -instead builds. ,oiv £ly&LT..&ttX± r t -Fog* specific 
media control ,.and connectivity t^s^ r , r it;-is, : of^n n 
indeterminate .ajs ,to whether a :<tevioe> . : .p^/sof t^re . . j - 

2 5 component^ . wi LI, compr ise "the • -best- uter^i-L. ^npe ti {the; OSI ; 
Reference Model is . f imct iqna-1 ly 5 specif iedv; : a ; ^system;- 
_ developer has, the. flexibility <£p 7 derive ^ a VMCS sub-^:,^ - 
component / or entire ; OS3; ^Layer in - sur way^thajt b f est v/ .- • , 
supports its design specification, regardless, of >#ie;ther 

30 it is build with existing or newly created sub- 
components. f-;«t^ 



OB JECT -ORI ENTAT I ON 




Both VCQ Client, and server, . ^pftvarp components are 
developed with an object-oriented v^rqgp: jamming language , 
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according to a precisely-defined class inheritance and 
derivation liie^arcKy y A 'Binary software object is created 
to encapsulate disparate software components into cjne 
functional entity, whose services are available only 
5 through 'structured" access* o"f l "its contVol' elements ^(membpr 
functions and toeibe¥ HiatTa) 1 / Tlie "strategy o*f all VMCS 
designs/ " derived fcjy tire appficatiqn of this 'inethoiaplpgy, 
* is to ^ encapsuiate"'' mletfia* ~coi?€rbl . services, connectivity 
serviced, and pro tocol" support components, together, in a 
id 'way that best integrates their properties into an 

instance 'of a standardized multimedia connection service 

to be used^by device- independent client applications. 

- : — ; o;-5gxIcq^ nc bns ,t:'^".^ : : 7:3;- 2/-.? 

^ Gpeeif ic protocol support procedures . and media contro 



15 



Specif ic protocol support p^dcedures , and med^a control 
componeritb , " ale shared by all VMCS implementations? 
usualiy tliey f ine-tuning, and 

carrying r orward to new implementations • VMCS 



r - . - )t -..:.--f. v-A—' --y^v -o v-v..v*.'v sar y..:- r.^sc; 

implement^tibhs created to support new hardware 

configuratidris -are most accommodating to this 

.. ■ ^ • ' v ■: '"x^a . -cr -/r^ s-A- : c ::.-r J'vauv.! . - 

■ ci-rcumsta«ce" # fc4, t6 s 'tK6" extent that they ^are typically; minor 

20 mbdiic icatt ioii^s "of v a reference VMCS implementation . New 
' * VMCS 3 imp! eiierit k t ions i ioiay be 1 cfe signed in one of three 

modaliti:fes; First , a VMc'S can *b"e developed to exploit the 
services of ah lekilsting multimedia^ connectivity product 
( hardware khd 1 software s'iib-sy s t em 1 ayers) ~ manufactured by 

25 a 1 : tla^rd c pM:ty\ : ' sti:cff a project would restructure 

proprietary controls" of the native interface^ coercing 
(virtualizing) them to the"- structured' consistency defined 
by the VMCS paradigm. A second modality, is to, create a 
presentation of the defined VMCS services for a new 

30 devifefe set V creating ^a IT device control components, VMCS 
component^ "arid periiaps " the devices themselves . Lastly , 
dbsfijns "caii; r at run-tii6e^ inWke^ a particular 
preselltatddn of services , derived from the ad hoc 
association' "of media "cbxitrol "devices with selected 
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connection services, in a. way most suitable to producina 

o ;n->., ! -jijl"-: ^ be*:; ' •. \> -i .* { . * . - ^ 

" a desired multimedia connectivity service prof ile. 

r - *. * ,^ r,; *'^c" i> Jw...£:c:a : •. - *"■ 

CLIENT/ SERVER MODEL* 

s , *-,■■• + _ r -■>-.'-* i'i. 'V'O'i'/ *<* ' = T - * ' ~ ~ :**:;i".T 

Notwithstanding the flexibility afforded , by 
3 software implementations,^ it is^ f ii§efM^ to describe the 
works of the VMCS in terms, of. di&preet r . v mechani<p ; al ~, 
components. There is no requirement top any component to 
be implemented entirely in hardware, or entirely in 
software, per se, so the distinction will not be brought f 

10 to bear on this discussion. There are two major, . 
bomporients in any'VMCsV^t^e _ m^timedia^ cbni)eption. : subr 
system (server) , 'and ap apjD^ ^invokes 
its services (cliept) ; 
invoke the' services °L a fJX 9 ?f p e ?( ^-V^P^ . feesitatioa, ; 

15 with' a guarantee of compatible "access* More nebulous^JLs 
the parity between the quality pf .services requested, by 
the client, "and those provisioned by physical, devices - 

encapsulated in the server. Strictly speaking, the server 

■. ■■■■ ■ ! fjv"* v 'ij^'J s : v . 'j ^ ^.v.; . » ■ - ■ ■ • - ■* 

is tHe binkry sof tWaire object .that encapsulates,,: the media - 

20 control and connectivity sub-system .„ It, As , ref erred to - as 
a Virtual Connection Object (ypp)^, and the client, , ; . 
application that invokes usage of ij:s seryices, , is: 
referred to as a Virtual ^ Connect <p^iejit v :r , 

Application (Vfcb Client) . In this section, ,the. scope of 

25 the discussion will be limited to a functional 

description of these entities. 

.... - .\ v ; - -*;;:.: - .r-'^^ «fi.t o" ; o" - ^ - Ls -"-- - * ; * 

SERVER COMPONENTS ' ' ' ^ " • ^ - " ' 

Virtual Connection Objepts are, binary., software, 
objects that encapsulate the media control and . 
30 connectivity components recpaisite to .the ^imp^eiiientation. 
of a discreet subset of miiltiinedia connectivity, seryicep. 
They are invoked arid: adjusted by ; inanipulatipn of t thjeir., 
members. When constructed^ a VCO dynamically builds the 
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--particular- operation^ of 'ifai-dwaire and "software 

components needed 0 to c Tbe^ 

multimedia connection 0 se^ic^es^/ Destruction of the object 
deletes this operatlbnal context by shutting down all 
5 0 Components : , turning oif" devices, and releasing any 
allocated resourcikfe 'i ~?oi^ the "host OS , every 
implementation of such ah o&j[4ct^ presents members that 

- aire identical in 'Syntax usage, in fact, 
every ^VGO^is f unctibrially^anll iri its control 

10 mechahisidV "■l^u£-^nxc^e , " i fii-"i3oth its name, and the degree to 
which- it is able' to -realize the full set of VMCS services 
defined ta be represented in every instance thereof; that 
is- %^icn VC0 hks :; a iihiqvm 4 s^t df ^capafeiirties . ^Inherent to 

- ^ve¥y 'lL^ x p^o^x^'la^r£cB describing 
15 the potential quality of services locally available, and 

the actual ouality of services available while connected 
to a particular remote station. The service* prof ile of 
the" uncdnrieJteci locaf c ^^tio^ to 
device initialiiatloh ^(bat;"£rf^ir VC& cbns%ructioh) for 

20 ca&ual" eiaminatibn : by" iStfe^ktfed VCO' Clients; this ^ 
pr of ile r * is referred 1 £ o 1 as the LcTcal dapabi 1 i t ies . The 
se£vic¥ : profiled is available while it 

is '6ohnected to^thS 1 lob^i stktibh, and this profile is 
referred to°ti^ti^ 

25 when £ eohri^ctec? f ' r: rs" ^tBe^sii^iB^ prof lie ^of the connection 
itself •/ -fef e£r£d ; "to s €h£ b Cbnhect^ Tt *is 
is -th^-j^ quantifies the 

pdtentxai- :r q^ interactions between ~ttie local and 

remote statxbr^) ;; £re£isely ; "'i^ ' is^tfie logical 

30 intersect i roil ;• ■ , b^tihe rr i J, ficaT and 'remote capabilities, 
o r f e:-; & rea£ ^time -reporting ~' Mechanism alerts system 
software" 5^ specific states, 

" : kodWlitiW-, ^^nd ^h^ti^ri^ critical to the operation of 
r the' £^ "coririisictivity sub-system. The 

35 basic uhlt "^^^^^^ "or indication/ is referred to 
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c- a ®. *™ Jpvent., ancl^each,. yep ^ .cp^ains ( a speciali zed, delivery 
system ; that r c^ap npt.tf y. ,f of tyarB coiaporients in the -host 
s y stei ? r when one such event Us. pcqurred; a Notif ier 
Object is the mechanism r $9$ c P*i$ r £el±v$^ . a Bo$±£X*r_ 
5 Objects are triggered ^y, t^ occyrr^nce. any event type 
to which they are programmed , tQ 2 respond ,. r anc| they, are 
used both internally .by /the -VpO, .^nd externally,- by .its 
°?-f ent ^- Finally, it should., be pointed -out that ,a ^VGQ is 
implemented to present the services of one particular . 
10 configuration of media control /.network interface n s,etupi 
comprises the multimedia, connectivity sub-system^ - 
_ , an <* v .f* . is likely^ wch s^gn4|ic^tly . different hajc^ware 

(; 4if^^^ Vqo ^f^rjt^i^ ^^5??i^ s ? ^ d^yi<^de|^^pt- 
15 entity. , " . . 

CLIENT COMPONENTS 

;. r i icj s l s.rtT * r;o x.r si?, oar v.: - ^r. s > : 

v v ^^5lf 1 t i9^^5.?^^^,E r ^? r ^^? : CJ t:i^4 the^VMes.. are; 
referred to ^a^yirti^^l .Qo^neatiop Abgectj. Clients, ^are-'. 
device-indep^n^en^, spf tw^ji ^pplijcatign.prog^aips that. 
20 invoke VCps , , and^ manip^ilat^ , th*sir n roej±>erg-> to control live 
information^sharing se^sipjis^^^remote^ station^.; ,to ^ " : 
that end, they cr.eate use-specif ic f logical combinations 
of currently available audipyi^^ ,^ f 

support a def ined sef>t „of ^ultimedia^cQnnee^ z 
25 that is the em^odi^nt o J rv toa^ .^artic^ar, ^c^i^^t iyi, : fey- * 
applicat ipn . Th^y ; are dev^lpp^ , i.n ^aq. .aprip^i^f a^sb^on , : . x 
according to a concise ^ ,multim^di,a GQnneqtivit^ ^software 
control interface specification the integral. , - , : , TC ., T 
implementation of . wl^ich .eac^. VCq.niust contain.. Clients, ;- 
30 dynamically inyoke a^ le^st ^ne^ appropriate ,YCO f selected 
(from a library) according to .spme .notion, .of: .suitability/ 
and tiien construct it only when a jcp^e^ct^yity, ^e^s ipjv, ; is 
actually to be initiated. . VCO Clients jpx^tp, ^tanpes of 
'Notifier Objects, and utilize them^ as . a 4 ipecjianism . to. , , . 
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respond' (more-or-less "Ihstahtanedusry )" to occurrence of 
divers events' to \rtiich they~ have been rendered sensitive. 
*• - client software" " ; 6£>jedt tfia^ contains member functions 
to receive, dhd r^SpShd^ appropriately to'/" these signaled 
5 evi6iitsi r is referred 1 to as "a" Notif ication Receiver Object. 
*■ • Clients may : mdnitor hX Hncif or ^intercept connectivity and 
device control -related ' occurrences in the encapsulated 
sub-syst:fem, by 'cife'at£fig"i instances of VCO Noti'fier Objects 
:z 'with specific response prof lies . These Notif ier Object 
io~ response pir of lies liay be 'reconfigured^ ad hoc; they define 
the set of- specif ic W^dnts that" will trigger J ' " 
1 notiricationk e ^^^^^ occurs) to 'one 

1 irdeiitxfxedf NRO * 'There c^ii ^Ke^dniy one NRO associated with 
W J p^rtic\^ to£€&Rc4 : "ox% 4^ot ii rer ~oio j ect ; • in "a "given 
lS^lios€ r 6s ;''^hy^c6^l£int "can ^unc^ion "usiitg "any' VCO; a VCO 
Cii4ht i^ a device - independent ^entity* 

METHOD 

Here follows description of a method to implement 
a preferred embodiment of a^'Virtuaiized" Multimedia 
2& u Cortft ed€±6n ~S^s£<=ifi s (VMCSf X Th£ scope'f or the disclosure 
,: ' wiir b^ ireMt^ifet^ed tq^'aii "elucidatron df those elements 
re^uared to derive" a" design ^ spWcif icationT f or a fully 
^ devlfee^'x^ system; a' system 

* ^diaT cbritrol/devices, 

25 ' '& l eVice s ati*Vfer^7'" ; and h a" ; connectivity protocol"' "stack running 
oviir lk~ network iriter^2tce" unit^ ^llJVMCS software 
" cbmpbherits^arfe created with' an object-oriented 
progra&kiiiri§ L language" tsee M^A. £11 is and B. stf oiistrup, 
The ' Ahfto£ated r C^ 
30 Mkss^bhiiis^tts ) J Addison-Wbsley'; ' 1990 ) . ~ Attendant source 
dt>d4 jirbvides a precise definition of the host/client 
Software h iritier £ ace ',' ahcT ah example of a simple , portable 
device- independent connectivity application. 
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- . ,, r; The des f c tl^s ^s^s^e^ s y ^1 1 considered 

initially from the perspective of ; an overview , and. 
subseqyently as^ a functignfil ^xam4.rjatipn. of its component 
r interworkings. Next cqmes^ defc^^ed examination, of T 
5 critical software and hardva^f gpngtructs needed to - 

physically implement a ^VMgs^^eg^gn^ ^ .The topic -.concludes 
with a discussion related to .th^„ deployment of a. working 
system in an actual host ^omput^r.. system. Fqe , tl^is 
seption in particular , the ^ex^ina^ions of system details 
remain more generalized in /the . ,st.^rt , and are Jnqre . fully 
later resolved, th^ strategic .A^tenti^n . to permit: a 
system^ engineer ^ c pursue ,a ^Qp-down ,desigp approach , ( for 
• h f?;rf??^^" 1 ^Vf V ^?;| ^&H1^?i*b ^Co^li^t, coigns, ^wi 11 
produce ^ s**% c %£&X^J? <^P^itoiLi1fey 

between every VMCS qreate,d f or Jthe ^ame., target .operating 
system, and exact functional compatibility between every 
VMCS, regardless of the target operating system. 



VISDMi TELEPHONE SYSTEM MODEL 

20 The creation of a .yisu^l, teleph^n^ r system is the : 

most likely applicatipn fpr a VMCS^ ijnpX^enltatiop. Such 
a system illustrates all of t the v basiq. pompppents.. that 
comprise the set of media Qpntrpl,,, ne r twtork, interface and 
software control features cpmm^r^ .^p^jD&oj||.t^^xvh*. ^pl,]^lpps ' 

25 now available. The ITU^T^ describes, a, genera lj,£ed_, ftp&el . 
for this type of system in, a document referred to as 
Recommendation H.320. This discussion- as related to a 
VMCS implementation, is best served by a similar 
treatment of the subject, , as it relates., to the t^sk of 

30 deriving a virtualizj^J model of multimedia ^^onn^c^iyity ; 
the VMCS software, abstraction, represents the functjp^l 
aspects of the generalized visual telep^one t ,with some 
notable extensions to its. base levei utility. It must 
also be pointed out £hat a VMCS implementation in no way 
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regies upon t3S£ XTtf^ tfie level of 

* the signal and indication protocols specified by H.320 — 
- any network or V6Wn&tiv±€^^siib-syst%m could conceivably 
be c: adkpted as the : ^nde:Biyirtfptt^ layer. 

5 ELEMENTS OF A VISUAL TELEPHONE SYSTEM 

: 3* c .t rpj^ prototypical' VMCS system relies on divers 
hardware and softwar^ components £b transfer audio, 
motion -video; 'B^ldi^'p^c^^&s^'X^mAgeis)^, and binary data 
objects between' stations connected to the same network. 

1 6' ' Devices and control syWtexiis ' described below should be 
considered in terms of Tffeing fxirictibnal entities; the 
potential to support device ^charadteristics wxth a 
software 1 emulation Module Ts "an impXementation 
alternative that does not alter the t>asic strategy of 

is VMCS design. In fact, input from, or output to a 

transducer device can be simulated by a data stream^read 
fi^p 

A Th^ii§" cieviOfes &rfef referred to Vs transducers* in 
20 that it isT the^r : ^±itiii'^ task tb "cbiivetrt^ Energy forms 
from ^p^d^^i j:: tt5 pulled Electrical; or vise-v^rsa. In 
^rkidt^^r' tfel^sV t^se'" devices ' are ' the only Mparts of the 
r - ^s£ : ^if' : wi^'wril-cSr ?$£' : \isi£ ■'xfttfeffacts ^airectltf . ; 

r.t. . - r^Yi ° -AliSiO rj devxblBi3~ indliide stationary microphones 
25 ; " ° u " ^hd ^related sound detect equipment" to 

' : v * ri °^ c iriput a te 
: ^ v, t - : ; - -^ioudsp^ke^s and Keadphohes are' output 
' traxi^ducer^ in ' a vkckv 
• Video devices include a camera to input 
30 " x ' - - ' feoti on-Video* "images of the user . For output , 



video J monitors display riotioh-video, as do 
dfedi^tVd 1 ^ video displays 
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> Image .devices ^4nPAvde. K a..- v .caxnera tp input . 

.. - , . . images , as^well as sc^rs ; to capture high- 

.--r t ,,- f , ^^l^i^i^^f? 5 ^ ISi^PH^P^' -Video monitors 

. _ . . .. _ display, ^ 
5 that can render images are considered output 

transducer;s., n .,^., r/ ^ , , .„ % 

. • Data deyijCM dq r not cponyert energy forms, but 
are essentially ,/ , Jp.c^tipns r M , in the. system 
through which jSL^t a . ^tlows^ in^which^ it. is 

10 , stpred. Data ^eyiq$?, inc^ude^ any, backing, . 

store (disk) entries, or d^ta jpp.rtft,. such as 
, . a co^unicatio^ ;s gprjt. D.edipajted. data . ? „ 
streams, ^ or "socket" " infeexf aP^s H woja3Ld f , also 
quality as valid VMCS inputs / outputs „£ or . 
is . binary data. ^ r N u _ ^ . . . .„ . • . ^ 



CODEC 



These devices cppp^re^. ^f^r? 1 from, input transducer 
devices prior to transmission or storage, or inversely 
decompress data following transmission f roj^. ^^mpte . 
20 station , or retrieval from storage . J;! Jfte v ,Pf 

compression is irefeirre^ tp.^as encoding,. ;J asL .spectral, .data 
is encoded apcording to an. algorithm^. decompression -J-s 
correspondingly ref erred to decoding,... Visual,, telephone^ 
transmit and receive , aud^p. .a]id_yidep> d^t^^ in^ r po^j^r^ssed 
25 f ormat so as to. enhance f ttie.^ e^f f ic|.ei>cy : o^, T the system in 
its endeavors to exchange, large, Jumes of audio and 
video data, ^across^cqnnpctiojiS; ^ only r , support a very 

limited bandwidth.., .Storage^ of j.^g^g^tp . disk proceeds in 
the same way to reduce., the^ amount pf c . storage space 
30 required. , .„■*.-.* 

• Audio do/ compression devices are typically 
incorporated together with H.221 
... ; encoding /decoding har^^r,e. ^ed for video 
processing; audio compression and 
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decompression are often accomplished ^ in 
t r *. sbf t'wa'teV - s-^Vv* £ - J - -—^v* — * 

: • ' Vide© ~ compression f or live mc>t.i'bri-Vi13^b 
^ - , . ^ confer ent&ihg^ iS r £>est accomplished with c 

5 hardware speciiiciily designed for J H. 221 

encoding/decoding; video compression in 
software (for high quality video) is 
- ■■" - 1 typxcally uhsatrisf actor y i 

* * : Image da/compression for images is" typically 
10 ; ; - - i ^ : done in software according to a specialized 
o -i ^algorithm ( subh as JPEG ) " or transmitted as a 
~ -- : ^simpler ^bitmap^' -i i - - '~' ;v 

• Data de/ compress ion is typically hot ' 
i^^u:^::r^:^.ir;^ e ^^ e aX6^^^ ftftly^ irM&' tllS^'bata object- 

15 itself has beeir 4 compiressexl" pjf ior to 

; k:^i r^o^^gj^^^/C^ ^ai-t " c& : a Separate 



operation. * r ■ - ° 



Telematic Equipment . ^ 

These are facilities (devices or software 
20 components) that act a visual aids to enhance 

■ -conferencing-. Appiicatibri sharing features , common 

whiteboards , ^-and --image 'transceivers are included in ' this 
- category / -aS^r^'^scShheirs'^eLnS facsimile devices' attached 
to ? fcbxdiunicat^ visual telephone 1 station. 

25 Multiplexors /Demultiplexers 

Signal multiplexing and demultiplexing operations 
are r fc^ifeall^ hardware device that 

combines : *the audibr videio?/ aiiid related data "streams to 
v the ;; si^gl^ H . 22 i ; c f raii^ "stt^fcture '(ihuit idedia signal ) used 
30 in lirife : transmission/ them to their 

constituent 2 data stream^ upon "receipt frbm a rembte 
station' of ^trora^e ;: entftf. ; 1 
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This component is typical ly~a ..hardware device that 
J5i:pyide.s th,e physical con^ption. between- the host station 
and the r network ,, r though s^ftwa^e simulations may provide 
5 an emulated version of th^same-..; 3: r r ,- * : . 5: 

Network: . ... . j. rf ... , .... . .. 

Any transport .medium, s^por^tdnjgv actual or emulated 
line transmission of ..t^e .H., 221 .signal and indication 
portion of this protocol, and capable of -synchronous (and 
10 simultaneous). . audio, ..video, and binary- data transport. 
Examples of recommended networlc types include the 
follow4n ? : . ; r ^ : iqY . „ : ao^.^^:,. - 

<=> . ... .cJSDN. v (Basic, and Prjjaary^ Rate. interfaces;), 

15 tf . JJd|jr .-(FDD I and ^igh-bapdwidth 

technologies ) # no - - £ - nc G 

• Mobile/Radio (and other wireless) 

• Analog (PSTN) *>nu : 

Multipoint control Unit f . >. z , c / ?J , ; , : ' : -- 7: - - 

20 t This is ja. specialised deyic& whos^ funct^ona^i-ty 

is described , by ITU-T . I^ecqmineQdat ion^ ^4,3 and,H ( . 231> 
., The . functionality .- of , this deyic^ : ..must^be ^vailable-r f or 0 an 
implementation . pf a VK[CS that, .^s.-f ully ^c^g^l§ n of :T the. :: - r 
entire set of VMCS-defined multipoint control operations. 

25 System Control . r ■ xt** Isn~.'.c C: 

v The „VMCS, is an... implement ation . of c thisr i? (system r T ^ 
control) . visual telephone ^system component , ^ut conceived 
as a more .generalized model, ,s;u it at^le . f or. utiliz-ati9n c in a 
broad range of „.coi)Cur^ei\t aiidj.Qvasual_/ : da,t i a shaizLi\g i < 

30 applications . ..The VCO ..component .pf^.the YMCS, aul2pws r a^ 
device-independent connectivity.^l4-^^ ; ^pp^AiF^^9? x ..%? - 
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utilize any atiftiovisua! device' Control system services 
related to those of the defined visual telephone system. 

VISUAL CALL WmGRBSS±0& 3kC 

A VMCS session take's the form of a visual 
5 telephone call. This interconnection procedure is 

precisely 1 def irfetfi / and "permrEs " interoperability between 
dissimilar stations sporting diverse equipment 
complements, While "retaining compliance to ITU-^T 
Recommend^ be possible to utilize 

io the plethora of " potential operating modalities of VMCS 
systems -without a thorough" categorization of the set of 
all thdse 'la6dalities~ known to be supported by the local 

sftaitiori^s equipment configuration. Further, each station 

- , v -.c^r^ ^^^iuV^i'.ai.^i^isao bays is*.: . 
participating in a connectivity session (call) must come 

15 to an understanding of the modalities supported by its 

counterpart at the other end of the connection. What 



ensues at the "time of £he call is a planned negotiation 



that pits the perf ormance' expectations of the local 



station (as to the set of operating modalities it would 
20 r: ideally pref fer to assume during the session)*, against the 
catalogie^'" l^mi^^idns of its remote station peer; a 
commbh Vetf of ; b^t^a^ing '^modatities they "both must co- 
operatively 'dete~ifmih~e and ^uftimately share for effective 
audiovisual communication. 

25 Establishment of VisiiiaX' Veleptfone Call According to H.320 

V- : ~ s ^Kowh" beiow "'are the ibasic steps common to 
^-fe^ablishing' a'* s, hora^ call. This 

seqtience is idealized in i:katf it does not suffer 



interruption or complication as frequently occurs in 
30 actual use.' Notwithstanding the inevitable anomalies 

" encountered during live operation , the following sequence x 
provides '"*a 'model or call progress; one that must be 
implemented "By every" viics connectivity sub-system, and 
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one derived directly from the ITU-T. visual telephone call 
procedure as "follows: 



1) Call setup, out-ban^. c aignaaijig (a. 2 00), : 
A request is mad^ to T .the , xjetwork for a 
5 connection to a remote _st.ati.Qiu Indication is 

received at both ends to .indicate yhen this. has 
occurred, and a bi-directiona^ data ctiann^l from 
end to end is opened for use. This data channel, 
carries multiplexed multimedia da.ta between . the 
i0 ^ ( . stations. A device- indepeniient call control 
mechanism is' integral, to alj ,VMCS, server. 
components (Virtual. Connection^ObjeQtsl . and r r- 
operates directly to manage the call states .and— 

^ ^ re f?£? d f ?jPf .^Jf ~ retired . to cre^ :r t£e. _ , ^ 

15 V "** ' " ^* connection and data channel. 

ari v ,i t^jiocM^B .,\." £ .short ^di :Tc . v^.l^;:*; 



2) Mode initialization on, initial channel (H.242) 

An exchange of device capabilities takes 
^ place # once the connection is created and , frame, 
alignment for the daita channel is achieved ^ It is A 
20 at this time that the VCO call controller , 



in it ia t e s send ing its own ^ca^abi^itapsu. $£> Jtjift. , .. .. 
remote station. It also receives ajid stores . 
— capabilities sent from the remote station,. A 



25 



common base-level audio mode is selected., by the 

Sta ^°^ a9 ^*^<J& AgM?^:?^:^ ■ 

ttie exchanged capability sets. In the VJtCS, any 

connection es tabl i.shed must engage „ in r th§ f e ( 3f change 

(or emulate the exchange) of a capability^ set . ^ A 

minimal bi-directional, dat^, channel must also.be 

f " : * m .Jr. *"... -.v. j> f t ' ,/ .5 " . .L % f - f a*-/- < *' -3 • . 

3 o established in this phase. A capability exchange 

between stations can be initiated from either end, 

and may reoccur at any time (while connected) to 

ert a new ability recently assumed by a . 



asse 
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: : staitibft; a : device 1 "inlay ~hh 'turned oh or off during 

the session Z 1 thus ?r dhiln(g^s the stations capability 
profile. 

■ 3> Call v set^^"b^ n a&aitibnal channels (if used) 

5 . ;r : y.: Though- ; -not c a Iways used, the VCO supports 

connections 0 6f^ ^ two Ci se^it±at6 lihesl While network 
• cohf igureitiofi^^niky-use six or more separate lines 
for a call* ? r tfiey typically bonded together as 
, : -one cal£ e£hd L ttius ap^peefr as "a single line call to 
10 1 - ^yst^ro tall control: Call sietup^fdr additional 

~ >. ,d lines proceeds - : irtr iam* 'idSriticai* f asliiori to that for 
the 5 ±iixt± : 3ii' c oli£x{^T. ~" v * ^~ 

4) Initialization on additions 1 channels (if 
used) 

15 Though only used if adaitibhal channels have 

: bi&er^ e^tabl ishS^^ and mode 

fesl r ectioli- J p^cee&s : ~ ks for the* initial channel. 

5) Esta£iiaU n common parameters " (B.24~2) " 

a rr> .:: c. :: ^Bb€h : *'.^tatlons A: hav4 Available a list' of the 
20 '. . vr ;siother 9 s bapciMl'i€ies . ^Eatch * VMCS " has^ associated 
z '-'with- ±t?7a specif : ic ;t Gofif erence profile parameter 
that is used €d specify the operators preferred 
operating properties. Examples include a bias 
towards better video quality , or better audio 
25:-:.- : i :i quaOTity . L Codpl^d "^ith'tliis profile is a set of 

•r-7 ^ operating y^£li^i£W \ that can 'be supported by both 
c ; -ends'- of the? connection/ and the preference of the 
v 1 ~* c - remote bper atbr • J Acbt>r ding to the physical 
'• <lr I'imitaViohs of ' 1:he J 'r emote station's device 
30 I srt r-- . : bapabil : x^ie^V; 'and In hopeful compliance "with the 
- . " ' pref erences df ;> the' operator , a device mode 

negotiation mechanism seelts to algorithmically 
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,.; r;Lf ^^ed^ce .jt^e ( japp : j: ^uit^ble > sefe qf deyipe^ modes for 

• , ^ z the - C ^r^ f^^rfi^^^i^th 4jh : e^ remote; station to 
realize them. 

vr.x.. - ;T^ is P h ?. s ? :F e l*ES < t°~^e v ?ui:Ly established 

session itself vhereby- au^io^ vide©.,. ; and binary 
1- vf * a exc ?? an 9e pa^ t^e glapp - oyer existing data 
channels.. The H. 320 Recommendation states that 
visual an^ audio r communicat ions must be -active in 
r . ^ th ^ s Phase r/ . ; thpugh. the : VMCS allows r f or idle 
- ? ^ C °™ e ^° n ^ fi^H^fn?- vnich^tiine ^o ^ata- e^change 
takes place; that is -e^^ ..^ncai cVideq may be 
disabled, while the connection is still 

technically active. .. . r 

J i" x > x«oj ! :*.x;:.SV. it c n ; ; J. .v. . * x X \ * 

: o t r. -pfH*?:. ;?^ e v 5:i^Sl? s -, ?*5fe A*h indiqatdLpn is sent 
: , Kf: ^9 ^ e ;. ot ^f r f^ d ?4-9|?^ tepiination; of the 

call, in the form of disconnection signals for all 
1:L Pff : T Siich „ apt ipo -!?5J? ; ; initiates - : the call 
: r , t ? r P inat: ^?^ P r g q f s f ^s^ h f r^PiS^^^i^ station shuts 
. a H:t'°f ::»f ts d ^t a .tcwismissipn to T the, remote 

. , station. , Out-bcind ; sig;naling^ i^ typically , ? used for 

8) Call release^ ^ ( , - . 

, . Once ^^ina^pi). .h^ ^eeo 1 ^init^ted , (when the ; ; 

: ^ t T- r ^ nd * e ?^ ve ^*^ sets 
data :r t ^ ans ^ s ^ J1 . ta.idl^ipr ^ach disconnected 
channel. Wl^en ^U^i^ in "jb^e, c^Ll '.^aye, -received 
disconnection, pyents^ apd . .tipeJk sgt, tp b idler, the 
call is cpjpsiderpd. , to be flJ-scQj^epteg^. ^Individual 
lines can .be add^ or removed needed, without 
disconnecting.. the r entire,, call . . ... 
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VMCS' SYSTEM OVT&tVTEW 
. ... • *tfiGY 2"'de£i'c%s 1 aSf T&e^ieV'W 1&er major Components 
of a virt^i±z'ed r "rikftUWd£a c -Cofl^^ There are 

- four sag^i'fican^Vntl^i 2 ^ figdim: The Virtual Connection 
5 Object '•(VCoy; th^ - Vi9^af a Cdnriectidn-^bj6ct Client 

Application (VCO Client), I/O devices, and the network. 
The VCO and the VCO Client are th'e' L sub jedt ; of^ this " 
disclosure. The i/O^divlci^ ; 'are cdhnecte'd with' a direct 
physical link" to" adapter ''boards in the 'host system that 
10 permit ^•Vttysick f i*^ntroi of"the I/O devices via device 
- Wiver? Essent£aliy , the only link the VCO has to these 
^devrce-s ^o^gh-a^vetiaor^ecific ' km*&~i&G*iB'[ CfcAtrpl 
sof^Ware^°laVer--(or sSme^B^her devlcl' dHy&r) anir the Vco 
l±x^''€^-€&i' T -ii^6^t^^t^h^ x ^i\ is 0, €hrbugh~ , a^- ~ ^~ 
is starfd^r-di^drW^e^ 
The'netw^ 
■ £ some OSf ^artsport ^^er^abstrkct^^^ 
service. ^ - * *>-v- ■--.<. ■ '';.. , _ 



20 



25 



30 



* n mJm rf> VMbs ^sVstem Overview" .". . 
: •? ..i -v , ,-£ rom -- a i co f,ciptuaX : standpoint / the J VCO^ combines the 
serviceV : o¥ 'ttfe ' ; a^a^ranlf er (network) service" With 
a^socli^teia ^dfa' ^rafisduber device's; so as to reliably 
o¥fer c iymem 'co^^d^ahd'aontroi' of" a 'derived ;multimedia 
conneiiif iW ^erVitfi "t6 ^application prografc . There are 
: twV ^r^rf c com^o J rie^ r; 6i "any ^C^Key arenas ^follows : 
» The vixtukt^'einliect^on object* tvboV 

encapsulates all of the server components 
- ;.- >. . J^gt'are^ required to abstract' a 1 virtualized 
j ^^^ & i^^^i&n z 'ot J iA^yMa. control and 

Bi ^^gg n tt•ectiv*i€y• : s^b^^s^ems , ', offering it to" 
:.r. ~: i.a -^ e ^i ce - independent connectivity cTiehts. ' 
( . :^x^.r. ? .^op- i ^ t -^p^ 1 ^ a %i on > (VCO" Client) ^ 
v-vfo cons £ ruc ts ana? utilizes'the' virtual i zed 
- ; w '^multimedia ' connection services hidden away 
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inside the VCO by mani^uJL^ting ; its member- 
■; • ^ • -.t ^^p^P 1 *,^ 5 n .&v^P^ r e£5*Sj'- '; Th er? «re a number 

. . ; ; r. .; ,.. ot P ^ c1 ^"P r ^^ n ^ ^^^.,.dja&ispj , ±he substance 
5 .. . .. . * o8f : Y hic * : *> e $?i?$** /$3*1&P&'X¥ bel W : - . 

System Design Objectives , - ; s -•, 
Design-level Support for . VMCS. Services 

<. • ; The ° b J ective - oj li r ^®- .VMCS,,.desi.gn_ is. to provide,.' 
. . des ign- level support f or, a full., yir^aliza,tion ^of. any Z 
10 multimedia . cpnnection . system, sp that device- independent 
' ... re P res P^-f < tions ->P f ■.- a i. l^icaJL.,jcpg^roi . mechanism cp^ild .be 
rP°Xte$ r $o a^^d.e^varfety ' ^f^B^Mi ^te'^^J&ol 

op . e ?'f?4Sg i s ys|em| mfr; £& u f« m g r * ~ P|^p(%^k -^ S ^5AP U W ' 
maintained, supported, and redeployed with new deyipe 
complements. Most important is the ability to bind any 
network interfaces to anv^med^a control ^^r.f.acR by r the 

20 addition of specialized „, hardware , ani spfVware" layers that 
combine £he_ functions of these ^cpmppn^nts, withpu.t . , 
affecting.^ its ^mechanism of cpn^p^^ r .New ^and ,dif fer^t 
underlying technologies . are, we^ .ut,^izjed, , howe^eV^the" 
extensib^e^y^CS yirtuaiizatiqij p j arad.ig^._Xeaye,s tkeir/'". 

25 often, peculiar ( operat£n.g procedures ^full^ pteciu^d ' fi^ 
the view of application programs. - • - 

*•' ■. .';.'! ™i ;=»••(." :tc lis s r L' ~ ■■>•'■-> 

? rogreas / Lve . ^Pif M.°s a J?f .jpj^SW* - !^ jr^' .applications 

The VCO component - of the, .VMCS incorporates a 
nua£>er of de&ign methodologies whose., purpose is to 
30 dissociate the cpntwl of senrip^s, from, their physical 
implementations. TJie Open System „ Interconnection (OSI) 
Reference Model (see B ; .. Hebrawi , OSI Upper Layer 
Standards and Practices^ New York,. NY, McGraw-Hill, 
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pp. 11^15, ' '1993 ) *kndT object-oriented^ languages 
:t ' are primary buiidiftg 'blocks^ 
; v # » » osi ^i^ri^ "underpins the structure of the 

: : VMCS In thaV'the VCO /is a logical 
5 v - : - •• 1 ' 'e^ai^^li^^ ojf all of the OSI layers below 

: . r: f: k "• : the presentation ' layer . _ The VCO members 

the^seives" ; comprise the OSI Presentation 
: ; Layer " implementation/ whereas device- 

"'l^Hepe^aent^oit in the upper VCO layers 

10 i s \ 1 fb^' a^ discreet arid reusable OSI session 

■"-*'<- " ; "layer 

• Class Structure of the VCO. is rigidly defined 

so as to preserve the largest_number of 
r * ' ""functional "so^Ve ' cpmppnent.s from ? . , ; . 

,: .1 - • •'■<■ ■.■ .• •'< 1 ;; In^i^ri^' o'FWe " TOQS." " Class^ components v ^ 
• * '*•• 1 ^ ' a^l^ive ^ci^cation of . ^ 

- • • ■: * 2 =■ ai'silnc%'V r isoia€ed" f ^ V i:L1 
'•' ' ? v "not" affect' 'their ; interactionV with related 
20 ? : component s' J when their internal , . . . ; 

> , i\'~ c * J "' r ^i^ - iem6ntations have" ^eh _ modified^ to . . 
-• ■ ; u? ' accommodate the operational ' characteristics 
vc. " '^f vendor -specific components . -,.„>•■ 

'V'' Ci -y^ei ftMbef Profile preserves : the' 
25 - [ - ^ddaii^^^^ makes each and 

T\os,f<cr.:sz^cx^ . yg5*^ p 4 fe^eri€ation\a^pear the same to 

' - ••' - : r: '^ll«vtsf ami cdnsequentiy it is most ^, 

,-r: ir. '. s-r I. « ^ s " en ; £ial to maintain its form to enable 

' xo in^ifopBr&b^lity 'tor .all 'clients. .• VCO . • 
30 ; " ' " '* ' 'clients' assume that the specific member 

'~ ? - - " - ■ '■ profile "of! every yc'o is identical , thus each 
' ; " :; ' cm ^^Inwk^ 1 axi; utilized without concern 



'•"'""for* incompatibilities between .them. . 

'Token-based Job Description Language is _a. 
"text-token representation of the VCO member 
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functions and their ^highly structured 
enumerated arguments , _ If . the ^ structure of the 
VCO interface., is consistent (over time) and 
reducible to simple string .commands, then it 
is possible to reduce r ^ of any VCQ 

to ? s ® ries * °* tfS t messages, in a character 
stream. From t hi approach., is derived the 
capacity to remotely control . a VCO. User 
applications are almost, entirely isolated 
from the server component in, that each server 
(VCO) functions as a command , interpreter . 



Client Components 



* The VCO^eiient in FIG. ~2 !is a ^device- independent 
layer that is dynamically portable at run- time to other 
15 vco-encapsulated multimedia connectivity sub-systems. All 
VCO Clients are fully interoperable, with, all server (VCO) 
layer components that offer a consistent presentation 
(OSI Presentation" Layer) cons tructed according to an 
interface specified in this document . Notification calls 
20 from the VCO to the client can occur spontaneously, 
asynchronous with other sy stem " events , ~ and concurrent 
with notifications emanating from other VCOs invoked bv 

the same client, thus most client modules should be 

. - \ '.1:. ;\' ; f l tO°~l re^i^M r *r~ h ,x. a * . . 

designed to support re-entranqy and mutual-exclusive 

25 " access to resources . A "multithreaded implementation 

strategy is most efficient to manage the various, often 
concurrent tasks related to simu^aneously maintaining 
the visual information presented tV theuser, and 
supporting the ' command / control ^ "arid real-time monitoring, 

30 of the multimedia connectivity "sub-system." Regardless of 

the frequency of device interrupt requests* or the rate of 

- ■ , ;• . . . : \ :.c r^:ic v-:i .lii^; 

message passing between interconnected stations, the flow 
of notifications froin toe VCO to the' client is conducted 
according to a dynamically configurable interval that a 
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client can optiiiaii^ kdbbrdiftg^ tb 1 itir particular needs. In 
reality, the client rtifts kt^'bpera^ihg^^ystein speeds 
determined by the system scheduler, while low-level 
device control components in the VCO run i ; iat device- speeds 
5 determined by the network' and the* devices' ''themselves* 
RisTsiiltantiy, VHCS s^tetfs? x sli&re ttie fol lowing 
charact^risticsY- " -j'^--?- ^ . r ; w ;/ . •£ 

• Applications can vary the periodic rate at 
which : €h£y~ are * actually notified of device 
lb ' events occurring sporadically, in real-time 

vt *i» application^ nfe^er *mis6" events , and ^re never 
-{^ rta ^2 e to^$"W^p6hd^ to theih : due r to y t^eir :j 1 
5 ' v * occur rihg a in t iffii ilT&is- hbt ai located ' Bo the 

15 ' r: 'S^iicatio^ : M^t fi ii ^a^ibul^^^VeSit'* hisP 

occiiirrecl ; by schiedtiling' ' tLfte 1 ' ap|)ribat:ion to ' 
run, in response to that event, on a special 
thread * 6* ikte^'^y^^h^ vhto^efrerfbr ^xspWirchfer • 
" M "Application processing [ of -device ^events 
20 4 ^ catches up 1 tb the rate at Which- t^e :c d J evice 

^produces them 1 , by™ cbntinuihg to send 
hbtifibatibn 1 6f : 
diiririg i/O ^rAterie^"perioils' ;; ^heri ;: *the device is 

25 • Critical section handling, as related to 

device interrupts and the management of 
~ device- "driver "queues ; is "fully managed by the 

" VOO, tAiis the appiication may process 

notification Ivehts' at 7 a high-level; it 'is, 
30 " " " "* by design, near-iy' impossible for; an 

application to cbrrupt the L timing and -"real- 
""time operation of tbfe Idw- level device 
control sub-system. This application sees 
1 these' sub-systems as a stream of interesting 
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? :e^; f *r - events > .none., pi vhiqh requj.xr.es attention for 

Application. .Shell . . > , _ rr>c ,. T .... 

; f „ The application shell }l is ^pir^f ^rably ah event-, 
5 driven graphical user in^erf eic^ (GUI) program,- written in 
an object-oriented programming language. TJie^e are no 
special consideration^ |qr , YMqs „ integration . Retrofitting 
of existing GUI , programs , v to . wo^X ,as VCO Clients , is 
r easily, accomplished.., In fact, ^ any application shell that , 
10 constructs a. VCO is . d^f isiecjl as,, a VCO client , and only a 

modicum of. member., function? n^ed^ be . called to establish a 
, fully pp^rat a remote 

st^t^ fields 44, 

string r cpmmangls ..J: PP*p H S ^ay^^^.P^; .software data port, 
15,, ca& ^ae^ryp a^on-£ni^^^ • 

... .' * /. >:.riS ^ t ;o . r'ii^v;-! j art* o:r a^roq* 0' * /; i ' ,-:<rz 

... These, sof twar,e ...objects cjreated to provide a 

structured^ .m^chanisia f <pr y responding tp .yCO events- Any 
application., class object can, ;1 ppntain . a specific member 
20 function apd adjunct ftjn^ to direct r 

the VCO --tq r send., a^ notification message ^tp that object 
upon the occurrence of any set pf.. t specified events. 

VCO Components. ; ^ ? frf rT . v ^,.^ -„ : 

The. VCO , utilizes a three- layer software design 
25 that conyerts ;the p.ative^ modalities and properties of 
some set of physipal deyiqes tp ; those that can be 
accurately, desqrib^d.usipg: the paraiaeteirs specified by 
the^VCO. Underlying the ^software components are device 
control components used to physically operate the media 
30 control and connectivity, sub-systems. These low-level 
, components, ajiid the devices that they control, are 
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typically prov&fefr Ssjf *a 'fc&iSSr p^y^^specl-alXzi^Un 'their 
respective technbrb%'ie6 . a -' iV:?51 *"*" '" .TK-'ra-i 

r Virtual Device inters dee" : - ^ 1:1 ^ : - a :a - 

* " ■ - " - ' Provides ' a : fogf^ll l ^d^f fned ,~ oar virtiaallzeck ' ■ . ? 
5 interface tb service!" tha^ b wbuid be off ered by an ' 
- idealized; f Undiio'ftaliy"gLdv^nced'" combination visual 
te lephone/ imaging sy it ett.'^tfhe VDI is a reusable shell 
that -is Common to all VCO" implementations (in a given 
: 1 os ) i : — ' -----^ ; 1 - - - - • ?i ' ■ : — - 

10 visualization Layer (VL) *■ ''•'■ :iyn - 

Translates logical operations defined in the VDI, 
to physical iaplementations (of ^tfiose^&ost simila^)" 
-provided • bp PDX; C The^VlL : iiP set^ of^ mostly" reusable 
-~'routirie« '^ttat: : atfe^£s : nfe"eded, jJa^ilali^^ to 
is work with a pax^iduiar deiri^i^ Irt"°mafiy 
cases, ^ coai^iWrtt^ %ky include diirect ac5ce^ses"€o * 
vendor-s^tfcl : f lie stacks afu* niedia 

contrbl "compoheritsV ~ ""' lJ --■- iv - f - •-■ 

" : " Physical - xfeVifelr ' IiitWf ac4 (PDlV *■,*--->.: * v 

20 Yi -Provides :3 & 7 physid^lr or drivef^lev^i" interface to 

actual physical dievi&es 1 a'SsrgrtSd tb ttie ccmtrbl of the 
^CO- impieidfehtit Visualisation 7 J 7 

f unctiohs ' f Vbnf* the VtT to jMrbvi&e" "a* 'rigidly compliant" " 
impifeinentatioh of "a • device ; coritrbl interface used by the 
25 VDI^dizr^ctiy - tb prbvidfe ^ippdS ' f or : its : logically defined 
tasks . "PDI : iinpleinehtatibns ihtriude direct 1 accesses" to ' 
venddr-sp&e if* id ? connect ivity p'ir ot bdo 1 'stack's and medi a 
control ebmponents/' ^ ' ~ ' - . ^- * > — ~ 

Encapsulated Devices : f - -t. 

30 The encapsulated devices in a VMCS typically 

include a network interface unit and a host of related 
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pedia control ^ deyicjes, v , The- connect ±:^£y, .protocol stack 
refers to the software layers p^pj^sfitfiry , to provide 
services defined for the OSI Transport Layer; that is, it 
must ensure the reliably ^yansjfj^r., pf messages between end 
5 users. Media Access cpntrp^ ^ust ^contain drivers enabling 
physical operation of al^deyiqe^^ jel^gated t to,.VCO 
control, as previously^ specified ( . ixx the section - r entitled 
DEFINITIONS. The types, of .^evig^g . lively to be 
incorporated into the VCO design^ , will be some .variation 
io upon those described to manage audio, video, images, : and 
binary data, as specified in the section entitled I/O 
Equipment. , JVJ , . ^ - , v .< i r :; . 7 o, 

r There are^ well-defined, modal it ie^ of interactions* 

is between .yMCS^cqm^one^nL^&l. .VDI jraak^s;, direct u^e of -PDI 

members to ^ T jLnvoke the> services, o£ physical devices in, its 
mission to fulfill .VCO .pliep^ . rjeq^e^t s flJC .services,., The 
PDI ? in turn, calls functions.^ 

protocol stack and in the Media Access, ^Contrc£l layer- The 
20 PDI calls member functions in the VL to provide the 

mapping, translation, and,,. f ormatting nepess^ry ;to : . coerce "7 
the; low- level. services to resemble . thos^, logically 
specified by the VDI,. As they oc^pur , in r real-£ime ^vents 
generated i>y the connect iyity pr ojtoqo 1^ sfcaaJc^ -f^d^ Media 
25 Access Control .components, are added £p . a„ genejra ,1^ VCO^ , 
event queue . A dispatcher in jth.e^. VCQ xempyes . ey^ts N . . 
periodically, synchronous, with the operating system v : ~ 
scheduler . An event processor^ in. the. r y^L responds to . . 
events as they are dispatched v to. it ^.inyp3cing pther^yco 
30 components as needed. Some of these events require . that 
the client application be notified of their occurrence, 
if the client has so arranged. .......... -«■ *. : . ? . , ^ 
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VCO ARCHITECTURAL" OVERVIEW * " 1 * ^^.;v:s;:.;>v. r r ^ 

7 FIG. 3 -"de&x'cfcs* ^ : ia :r f urictlbnal bi r 6'cK dikgrani ^6f a 
VCO , with component s^pa^ according to the VCO 

1 layer, where they tesldel Tills section : ip^bvide r s ? i".high=- 
5 lfevel view 'of the VC8 subcomponents' fun&tibnai : ' 

organization . SuBsegtiefit -s&ctioris pursue ia ' more ' rigorous 
examination of the constructs themselves / here 1 only * r 
topically" considered. Ji 2:t v i^ c more~ important to 'note that 
the VDI , * Vli, and' PDI : sections labeled "Device /Protocol 
10 Controllers^^ are" to 5 be considered as layer-specific 

overlays of the 3 same -grbups of components . The groups in 
- th^ VDI- se'etion "Deviee/¥rbtocbr : C^^^ illustrate 
or %3^'i^ It^cfistinct 

functional Categories 7 ri ^r^S§pond in the VL. and 

is • P£>1 dfes'Cribe- the id'entl-ca^Lly^ f unct i&iiaT : categories , but 
at- a 4 differ^ All 
components Hn the^ VDI a section aife " f ully reusable, device- 
independent" sof tware- ctMpohdnts . Those c coihponents in the 
PDi - f Mar e " z Vendor-specific • and : im^IemehtaHbri-specif ic while 
20 those iri ;> *th^' Vli^arel : %bstly^deVf ce^iiidfepeirtdent f but may 
^ -require soiae implemehtSti'on^sjpecif ic coding to support 
wide Variations J in the 'underlying device control 
software. :: - - ■ +>r - l ° * 

\ Sb^wW^ : ^ VC0 : are physically 

25 divided iri€b vef^ sp^ci£i:5" obj;ec^ a ^ri€ities, each of which 
much inter act *&itft c thdtee a£d j uridt "atrid ( ad j acent . A set of 
related f unctions and data Structures cbio^ine 
synergi^ticaliy / "Wre " { reMfred ^to as "a controller . Such 
V : * entities axe; the ; betsic ,J -£iSfict£ohar '-\ifti€s i 63f^ the VCO in 
30 "that tliey fbrifa* discreet ; ¥unctidnai "p^trts" that control 
1 and/or msina^e : a i/ell-defifted 'set i5f tasks ." 

Suibnairy 3 of VCO \&tehit^ctur^al ' Overview - 
*- V- : * This "VCO r : is a single" binary' software object that 
encapsulates £T1: af^ €ix^ hardware "and software components 
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necessary to implement a full^^irt..4a^zed Multimedia 
Cono.eg^iqn ^Sysjt.em-,., Virlb^aJ^ services 
provided by disparate qgng^ ctiyity^^nd media control- 
systems \sr render ed accprdiiag tpstferee-layer -progressive 
5 abstraction strategy . that r r;^lj;e§ tfgon : pbject-roriented; 
software, .technology,- f or bot^ 7 its, ^design and - - : : 
imp^lemj^nta^ion. t , . r , r . , . 3 , . . -no.. . : . , : . v - ; 

^ • A deviceriiv^P^ software 
- la y er ; ; ca :!-l :P^; t yi^]^ 1 : , ^ ev ^ ce Interface- (VDI) 

10 , .„ is qreatejd ,tp provide a~ ; detailed; logical, \ 

: - r description of a - yirtuali f zed multimedia , Cl 

r ; r : copnection servifje^^Tt has a? , set- ; of^r public 
„ ... , (v j n men^f r fiinctior^ to 

is . , . „ , ... mpd£^e<s s. ^Ipplu^^., i.n : th t A? l?y e ?:i are,, .^ ser ies- j r 
, — rn of, f^of Jyar^. i j^ntr9ll^rs. 3 tb^t .are. specif ically 
, . . ; , . ljer,f : lpca£ed { (<in vt^isr.logical 4ayer^to 
. ; < • ; I. ^^ 0q< f^^dy 0 ^he Ja^ge^ . part^o^ the s sysifcep' . s, 0 . 
, , software implementation 
20 . . f wpxjldc be directly propagated to .new sy^em 

... . «> ^implementations, ^ .^Yhf ref pre : to f acil4tate^the 
. r r ~ creation of , a hi, gji^y , reliable c reusable 

portable modules. . ^ • ' ; 

• ~ A mostly .reiisabl^j," ■ ^P5l:^•?^^9?W\ a f^^y device- 

2 5 ~— - independent .ipter^edi^ry sp^tware , lay^r- r - c ; 

„ called. tJtxe t Y^rtual^^ation X^yer s CrY2f) : ■ is - 

.„ , cre^t^ to^as»sis^ r i?? P: r Q? as& jJ*f t :.^-r 

,': - ■ translating : an^ . ^mapping -.-the v f unctions Qf - 

- various, deyice C5C^trol : jmechanisia& ^jnployejd by 
30 the ^underlying ... connect ivity. a^d media control 

sub-f y sterns ^ jtp .the . logically Refined .virtual 
representation required by the VDI . 

• A devlce-dep^nd^t A^^^ 

Deyice Inte^rf ace r> (PDI.) interf^ces^ directly to 1 
35 /the . device .control sUjb-systemL tq provide a 
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ixbal xmpI^mSht^ribh A to the service' " 
r4^£sted by the' VDI i" Th6 c Pbl inakes use of 
.1 v . - vixtual:iza€x6n ja f unctiori§ ? in the VL to coerce 

- . ^ : * :i! the' pattit^Jfar Message arid data biitptit 

5 ' formats' * of' ^^dor-sjpecif i c S^vice control 

components , to a structured format integral 
* tcr^tlW^^ di^i^rlc: " \ 
•~ r Audiovisual and binary data streams in the 
PDI sub-system are represented as MeHxa 
- : : *' :: Control 6bjferts ;;: ^ list of thWse 

:*■(,-■* ~iy.-*-"r~ Objects is : Maintained by the POT so "as' to 
" ^ ; ; ^ - ^ " ' ' preseiit : the^cd "With" a" p661 Bf available 

tn : :c ^ediaL d^ice ' ^fid "signal resources . According 

td Lne toedia ^type ^ " and its direction of f low 
as ° % - - ; ' classified 

y v "- accord i:ngf^ ; a^ ^either ah^audio, video, image, 

i; J r further 
: cxo i:i ~ the remote 

" ^ 4 jstation / tc* the remdte station , to a local 

20 v * : output devi^^ '6]? frbm a J Idc^l output device. 

Operations performed on thesd objects modify 
;\ --^ thieir p^p6^^ [ arid mbdalxties of 

" r ^ n ^ r ^^xi5nV J Wo"is j to provide the VCO with a 
.t ; .v:.: .-J ^gi^x v ^^t:wkrfe' switching mechanism for its 

25 '—-^^j^^Sli^triSd media" coritrbl^ s ■ , device "inputs and 



■* " n ^ c&t^titsV' <- r: ^ 



Viartiiaj? D£vf ce later f aide 



cr The dev^ portion of the VCO, is a 

fully reusable entity ^^at is "created* once, and then 
30 propaigatfed 1 ifb "all' VCO xmpiemehtai'tions 1' It contains the 
de&J^ioii : of the' VCO public member functions 

acce : s : sdd z ^b^ u cife^ members are collectively 

referred 't&" w S^^ Interface (SCI) , 

which itsfe'ff i^^^ of 6th ; er VCO control 
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mechanising whpse^f li^^iqng^ty r extends. ,.w^ll beyond simple 
call? to .ipembers, The ,-VCO^yent notification mechanism 
and tenain$jl^st;reaifl. I/O jan^er ; ^re .integral to the VDI, 
as are.,.t^n contrjollers .»re^t^d :> .to ^implementation of the 
5 servip es r egyssted thrpugh ijp^lls 0 to ^SCI members . 

Software Control Interface Junctional Groups 

These grpups of ^'pontrol, members" contain the 
member functions used iw b]£,cli^ VCO services. 

Each relates to a set, of , public VCO- member functions used. 
10 to access a. specif jLc c^Lass of wejLl -defined operations. 

Event Notification control Members enable the 
^^fS^^Svn^^M 0 ^ r configuration of 
Z' t \ ' ::c [ I : * „ ~ ?got|f i^ d Ob^p^s ^0) . that .may be $ 

is _apy .one. of a def ined r .set ,o£. VCO events* When 

.^^^ ^ a ^Not ( if,ier Object .triqg^rs, .it make a 

r f W^^PS - c ?. a3 :J- P° .special, member function of 
a .specified pbjec^t,. .and ^thereupon conveys 
..in^prmatipn. concerjjiijg the, event that 
20 pccur^ecU . . _ * a ... _ /, • 

• . Configxiration/Sy^jEi^tem Setup Control Members 
, % eij^bl^- VCQ Qpnf igurajtion -inf prmation to be 

saved to, or r^et^i^v.^d f fxom. backing store. 

• Terminal Services r Coji;t«l Members enable 
25 writes of text messages, to, VCO terminal 

output port, and command input through the 
VCO terminal input t? ^ortp ; Xhey s .^lsa a^law c the 
VCO terminal putpyi; .jjqrtjtp £>e attached to 
various output device?,, ; „ . . r . # . . . 

• Ketwork Session Control . Members, enable „ „. r 
establishment of a netyork ,sessiop yi^h a 
remote station. They include members .to . . 

;i , inypke initvializatioA ..and ^hut^pwn pf f ,the . v 
. _ _ physical cievice, .control -..sub^pystjep.,.. as. veil 



30 
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j f =a % s f Kjio tVI pia£e ' multipoint 

- earisv ----c.; ^ ^.l^r^ 

r .: - • "Audi ovisua £ / Datia' B i gna 1 Switching Membcira 
enable signals to/from the reinotte station, 
5 * *-4nd 2 ^o7 , ^i^^ ? ^*Sns'<iucer , s i£o 'b4 manipulated, 

.; •>'- combine&^'atiti interconnected in various 
z .i- .." :> v:i '.edmb'iiiatic^is^ 

: i t, Binary Mta 0, 6bject Excliange Control Members 

?0 ^" : enable buffers; f lies , ; *attd" - other binary data 
10 . - entities -to Bel transf erred between the local* 

■ ■ ' arid remote stations • ■ - 

;^ /i : " i: Systean Izif ormation Store/Retrieve Control 

Members ^'SH-S&I^^dcelssF^o tJ vdd "parameter blocks 
cdntairixnij fnfbrina c €£brir ^Bdrdii "their 
15 encapsulated devices/ current call states, 

: j : ; ^ ^ ^i^t^OT^ ^ and 

L V r - s; Pr^^^ Control' Members enable 

direct mani|niiatxbn L of %he' { H. 32 0 protocol 
20 -lo.: /-:> v : 'whofe^^Lmpl^^ to the VCO^ 

: ^ >AllbW r aHvaricdd Operators* to perform mid- 

> v " ^ levalT -bjper^t^aohs^ to corif iguire the VCO , and 

any connected* remote staticfrr, according to 
the procedures of H. 320. 



-i 



.25 Notif^i/cStioiP : C<^tsw£X^f --^' Ija — 

;j i r : ; tchi^s> -riot i f idat iori mechaitisi " is u£ed ~both 
ih\:ernall'y by c thfe" VCO^ and fey client ap|> 11 cfa t i on s " that 
- c wish' to- '-monitor? ;V 6r re^porid" to° Specif ic %^st&h v events, A 
5 Notif ier^Object-is^cre^ tb respond to 

30 any subs6t~6f - tiie-ca^ 

occurs y -'a -spec±a!£ :: no£if icktidri iiember in a' target object 
is°eall-e > d -'and "passed ^inforaatiori regarding the occurrence 
of theeveri^^^ 3f£fer£ to all 

of : th£ 'me^er^fuitctibns v and aieffiber data necessary to 



BNSDOCID: <WO 98092 1 3A 1 J_> 



WO 98/09213 . PCT/US97/15018 



- 8*. - 49 ~ 

implement, the .notif.iQatiq^ ^echa$4^ m >£ n /^ ach VCO. It 
contains three distinct parts that operate both 
independently .*atnd ^P^^^^^e^^^f ^%T>g : .. 9H -the notification 

5 N^tif ipation : T?i?gjar^ is 

... responsible^ or <if teraining exactly when a 
Notifier Object s^o^ld, trigger f by examining 
a - -■its list of tij^Lgge^i^g events when one such 

event r occurs. If. the, ijotif ier Object is set 
10 , , : to trigger on ,t^e eyent r - it c is activated too 

initiate ..trigcjej: sequence, thereupon 

r-.-i -v l^P^J-PM , a : s P.^9^if ^ >: s ° f ^ W ^ r . e object that 
,./ r * ; ,- th . e » v^^S? 11 ^- ^^i/P^H^Sf d £ :r4s*LrP*pses parameters 
„ t'ndu^j^ ^fgpLL^Jt&rfa ^at^f i^a : %ipn member « 

^•^ ^qti^^vrQl?^ct> ^^^S^Iv responsible 

for ^^atSng :f . fi^&t4j^ t ^.^^^yLng, and 
o. *~&<L*&^&3s& ..cc^t^ing all, Notifier 

^ „ ,Ob j ects for the. VCO * * x ~ ; ^ 

20 , ILj^xKpa .Notifier. Pbjpct r ^i^|; : . i^s a doubly 

„. r jinked list, of all.^pt^i^r Objects for a 
,. v , ^ VCO,. and it. is, j^^^^r^d, ^- r the Notifier 
~ - Object . List r ^nag^x^ ^n/r-. r a 

Terminal stream Controller 

25 This terminal stream mecl^xgig-ssi ^i^^^fi^ ^^t^^± r r - v f. :t> 

internally ,by ,.t,he yp%t - and. r b^ q^4:^^.c^^i;4-^^AP, ns that 
wish, to, direct sptreaps . pf text messages ito Vl $ con^i grabble 
set , of terai^ial putpy£ ,port gjf^tinatipns tha^.may ip.clude 
files and system^ character devices . : } Alternately,, -streams 

30 of text messages directed to ^ the VG0 0 t§rmii^al : input port _ 
are interpreted as JVCQ .^qommands : . apd . inyolfe^gta^dard^VGO 
operations. . This Te^min^l .Stream,. Con^Qjljer^ef §rs ptjo.s.jill 
of the member £ unctions ,ancj , member . djtt ,-Tjecess^ry ^ f to •■>• 
implement the terminal r st^am r . I i/Q^mech^riism ,,in ^t^hf wVCO, ; 
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It contains : t]£r&£ -distinct p£rts "tliat "operate both 
independently and "^dgestfiet depending' -bh" ""the terminal 
operation^ ;;:.^r .^^-r:.: ra-c;; 

1 : • ^ r Termia-aii^ striia n 1/ o Device controller is 
5 responsible^^ 6i ^jprodessiA^ text messages sent 

^ - 1 ^ 1 to the^VCG tifrtiftSi ihput afid output ports, 

: in additioh- to a managiri^ the list of I/O 

.t ^devxbesV^'- ' : " ; ' : ' 

♦ Teact^ command -Enuoder/riecbder is comprised of 
ao two separate'' components: the encoder portion 

■'• ' " 1 converts cdil : s "tb^th^ : SCI into text-token 
>■ , ; :^ i i String cbmiiarid representation used for remote 
^ c ; o : ; r t : c • VCO bbrit:^ an input 

ru: '3 : . - o ^£re a m "of SL?clF^6^-%dk*eii v string commands and 
is — - ~ ~— --^'^ by their 

■;<-., - c q- ^iinke^ "%eOTi^M c r" S&eaitf ^/d 'device Xist is a 

J dioub±*y l^iA^' iiW .tif^&ff "€4j?minal I/O device 
- ■ a : 6b3ec^ and status 

20 * * : r: : " 'rbr^^^ arid devices 

" • 1 - v c Which 7 text ie^agis s^ht tb the VCO 
■ h ; ^ « ■ ^ -i terminal outpiit £oirt A aire written. 

Device/Srbtbcel ^cbntrbSler^ ---^,.x -^x 

: v - ^his^^rbup" of : coh£ro r ilers selves' to support the 
25 implementation of the "ibgric&T c^^^atlbhs invoked by calls 
: tb r -SCI : member f unctions , ? *aW^wtef I;"^s "V^o^i^'ing 
implementation "bf ^bpera^ to the 

: 'establ : istt^ a" cdriheictivity session. 

• ! 'The implemeritatibris of "services in* tHis VDI component 
30 must bW ^oni^%hat pdrtion of "th^ 'given operations that 
can 7 be suppdfte^d in i"a ^fuliV ^d'e^ce- independent manner. 

yr-L.: jp^j^ procedures 
: , 7 '^'^^d aka a fetifubtufes involved : in the 
construction of the VCO/ including 
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} _, initialization, of ^11 object software 
. * , components £1??^ cJo^ nott jC^tro^ devices, v ^ 

Provides direct support for operations ^ ■> 
, , invoke t d^ VCO by a 

• , Object destruction jrefep to.all procedures 
r . . ; and., data structii^es , involved in the 

destruction of the VCO,^by r its client 
application, , inqluding shutdown of all object 
10 . „ software componejTts T: ; : - ^ 

• Conf igxir at ioiv/ System Setup, .refers to all 

. ^ v r procedures jand data .strxictures involved in 

t , ^ . _ to its profile, 

.previqu^l^ £,ayp(^ 0 9^ a^^b^c^jLgg, store device, 

15 . , . ,.. . . ^ „ Also ^inql iid^s^i^popt ^tor specialized audio,,; 

video, image, and binary ^ata, equipment setup 
. , ^ _ ; _xrti^^ 

. M r . . 4 „ ; . pp^rati^ns^ def dped^.-^jDr- ttio 

Conf igur at ion/JSy-stem; SeLtup, Members • 
20 Binary, Pat a Object, I^c twinge reefers to all 

procedures,, and, . data^stMcjtures involved in 
^the ; ^ra^sfer. pf^^a^^i binayj^ objects , such as 
system files, to and from the remote station* 
Provides direct ^^xp^prt ^ f or ^oge^t ions . r . A - 

25 def ijied ^ f or.. thp„ SCI Binary^ c D^a, ^bj ect 

. Exc^angf ^pntrol^ Jfl^ixib^5.. . :o , - ri ^ . ^ r :? ;: 

• Network qall sta,te reefers. rr to all, ,,£i*pqej3ui:£s 
. and dafca, r s k t^u ( ct>ir.e s : t <^ support, a jca 1^ , ^ - , IJL 
controller % cpmpli,ar\t with ^U^t r 4^s^>il^eiLrin 

30 the section e^title4 y^isua,l ^GaJJL ^.prTogresision, 

and consequently f unqt^pp rtq ...establish ancL 

maintain the , connectivity s^s^Xpn w : ith, the 
. remote statipr). P^pyid^s t direct support 
operations for. int^pa^_y(30^cpnnectivity 
35 , sessions* . 
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Systetf-Xtf^ all procedures 

and data s€±uai5ur^s : ^n\ro^&<i with storage, 
retrie^alf, n ; cfiiff ¥alntenanbe of the various VCO 
parametfelS bU"o"cJcs and the¥r associated tables 
and lists. Provides direct support for 
operations defined f ot 'the SCI System' 

i -Inf ©rmatibn r ; StorfeyRetrieve Cbhtrbl Members. 
Capabil ity Exchange refers tb all procedures 
and data ^structures needed to support a 

; st£ruct\ir^<i exchange and comparison of "device 
capabilities, J ^s^ 'described iri the section 
ehtitled Vistfal Cair Progression. Provides 
direct su^bTt r ^£r^ix3ft£ r tdr nterriiiT VCO 
connectivity sessions. 

System Exception refers to*%ll* |irocedx^es" and 
-data K structures 1 ihvol v Jd :c iii ^fiahSling fatal 
* ei^drs- 1 that Say ^dciir In Sthe^SrCO"! * Prbvicies 
direct support' ^br^ operations defined by " SCI 
VCO Sett i hg% MembeSrs 0 iidt £hotfh In th v i " ' ' 
^drawing- i; • * - : ' " '~° * ^ ? ' ~" ' 

Media -control object^ Access refers tb ill 
procedures and data structures 'involved in 
accessing the c objects-based dfevibil control 
- system imp 1 lamented" in the 1 Pfill Provides 
direct support "fbir Gpdir^tibhs defined for the 
SCP' ^udif ov£ iu&l/Datk r 'Signal switching Control 
*Hembers : ( that : are r not ; stib&n in" thk drawing . ) 
Protocol Mode Negotiation refers to "all 
procedures' and data* ''structure's involved with 
Establishing a comxbon 1 seV of" parameters 
"between : ttie local and ' remote stations as 
^described ^in :: the section entitled Visual Call 
"Progression ffere 1 also lies support for 
-operations that will affect "a specific 
conference profile 1 ' as specif ied by the VCO* s 
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, Qpn^ig^at^Q^ as set by the 

^ — c ,li^^-- a PP.i4i55^4ft 1 ?')d!? uiAiPl^des support for 
, , ^< v ;OP e ^ti©ns :; -%^^ VCO network 

P - ^ ,,,,, session- .iroplej^^featij^v?^, 

5 Virtual! zation Layer.,.- ? ^ rLX— ant. i ?. 

Contains jail, .prpcedypr^^ and,: data r ; structures used 
to convert v^dqr-sp^cif ic - j|q^^ defined by 

the VC0 V This layer a alsp..con^aite ^a- number of controllers 
.that are r not always able to.be implemented in a device- 
10 independent f asJjiqn,. . as .sqme qpgnizanc^ of vendor- 
specific pecul.i^^.i^^ es i s /^-®^® n %ly: ^® c ®» ssar Y to create 
.a . ^unct4^na.l yJ^^^J ^J ^ : &&qQQB Myer> 

„ :i r ^signe^r^^(pp^ the flow 

15 rate qf r deyice^ apd t ^ in and out 

_ of an event (^.eup S{ .^|ie, q^ue^qts c . a ftprage repository to 
record both ^^pro^B^^^^p^^^ms garried forth by 
the VCO, as well as reports of new states 0 and modes 
assumed by Its underlying ^ea^^time^deyiQis control sub- 
20 system. In general r . devipes ancj VCO -controllers perform a 
mutually exclusive addition. , of -events j: /fc>o : an infinite 
sized event queue , „ in ( real. £img* r, T A ^disp^tpher removes 
them at a regylar _i>eir iodic*, rate cr and ^d^seminates them to; 
ari event processor,, t ^n£ ?t© ^lignt c a^4^®%%^ ons desirous 
25 of knowing ,that r qne (of r| a partiqtjla^ ^et of events) has 
occurred^ , „ co JjEr ; : ^. or ^>f t*,c*H L z-.: ^Sckk * 

• , Eve^iit Processor provides. a v structured 
mechanism... f or. e the VCO, to . respond 
appropriately to events ; .g|ner at ed by its 
30 - c ; . device .qontrol^s^ a 

number pf feedback loops 7; aqd procedures that 
are critical to. enabling to 
^dequattely mpnitor arid ..control its 
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co^ri^etivity' session without assistance or 
monitoring by the. client" application. 
• Periodic /'^vtfntT Dispatcher checks the VCO 
* " ev'6nt'''queue' at" regular intervals to' determine 

5 if it contains any events. If there is at 

c - "least 6fie event in the queue, the dispatcher 
removes it (as ingle event ) and invokes the 
- : "" Notif icattibiri * 'controller" to trigger any 

Notifier Objects that may be configured to 
10 -* f ^ " respond to" that" event. 

- Infinite FIFO Event Queue provides a 
i :.>w* sequent ilaliy- or Sered" cache for all events 

y - ■ ■ ;/r : v emartk ting" f rom %iie " device" control sub-system 

" or ror evenics generated by software 

15 r-1 " ' components within the VCO. It operates 

c : - 1 *' £ kbcbrding to "the flrst-In-f lrst-out algorithm 
"so that ithe original sequence at which the 
events occurred, as preserved through the 
1 : - ! v event processing stage r Since the queue is 
20 constructed as a linked "list of event 

' 1 ; recoirds, it is capable of growing to a size 

limited drily by the availability of system 
1 j ~ m J ein6ry ;" ftiis everits are never lost in any 

c ' - : ' vkcs. ■■- ? - - ■ - 
25 c^;^v:^; cr i W ^ ° c t ion Handler provides a mechanism 

1 : ^to ^ events to the' event queue in a 
- ^ !:r " ' mutually exclusive fashion. Also, various VCO 
, yj. .^.j..^ ^ r "operations' that could result in resource 
- " ' : ' contentions and deadlocks can utilize this 
30 component . 

Linguistic C^xittbrier ' . V 

'Assigns textual labels to , VCO events, states, 
operations, and "a" Host "of * other functional entities, in a 
way that describes them using plain language. The role of 
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this . controller is^ to enable VCO, competent s to report the 

status of their operations in a readily-understandable 

:.""v. ■,.[•.;;;» i ... v act, v. ^-r^ ~; .. ~, * 

format, rather than by the , encoded strategies typically 
employed in computer^ systems v Various VCO controllers 
5 derive descriptive text messages from,, the \ labeling 

facilities offered here, and n . then send them to the VCO 
terminal output port,, 

• Event I*abeler, M^ch^i^m provides functions to 
return string labels^ for. various VCO events 
10 of a11 types. In addition to. ^returning text 

labels f or the standards VCp. notification 
^ eyehts, ^ labeling for 

" the generalized cla?s_pf VCO., events that 
t ^ states, 
is constants, modes ^ and , string tokens v 

repres^ntatipns of the ^ arguinents used by the 
Media Control Object Device Control 
Mechanism. The command enqoder/ decoder 
mechanisms ^Iso rely ^n Y the, services offered 
20 by this component^ _ , 

e Object Component Labeling Mechanism provides 
labels for VCp objects and constructs that " 
are used to report the current, location of 
execution, or processing," j^fcerms of the 
25 names of actual VCO .comppjiept^ invoked. 

Contains the names of the. -VCO classes, 
controllers, an mechanisms^ that are used to 
formulate precise reports , for w debugging, 
diagnostics, and general, troubleshooting of 
30 VCO components. 

• Event and Object String Label Database 

contains tables of text tqkens agid ^tping . 
messages accessed . by the ^ event /object 
component labeler mechanisms.. 
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• ~* Dev£ce/ProtoG6l^e©atr©'i^ s^.v^v*** 

The Device / Protocol- ^ddntrollejrs ^f or the VL and PDI 
; layers, as- shown ifi^FlG^ represent "Hilie contribution of 

each layer introducing th^virtualiz^d iriultimedia : 
5 connection services ^logic&lly defined in the 

corresponding- \H3I ^ the same 

-physical- ^ location dn r 'Sfie firawifig- relative to the group of 
~* Device/Protocol -Coritro^le^s Tliis group of VL 

controllers 'serves -€o Support ~ tike implementation of the 
10 device-independent procedures and opeirations supported, 
ait ' their highest level /- "by tHe 1 corresporiciing controllers 
^in -the VKI-.^ &s t^eVtcoh^r oiler's are ^specifically 
^I^tu&li^c^ior^^ to support 

r- «th&' siiSp l £TC'rit#t iorf %£ r -stf£5'l ^6tit£6$li£&B ~t>f "providing . any 
15 necessary r cb*^ ~-(?^im£aiid syntax, or 

interface method , f x oif r a' c v^ , to 

tliat -def ined 1 -^ VL supplies 

a : sta^d&r&^^^^ standardized 
VDI function r : buf the' ; eiW3baii^rvt? of ^tiiat : an the VL is 
20 fully -intended to- be i^plem^ 

« r : sb'f twarlfe Component Load/initialize provides 
.; ; ; : j 4 ^~ xs£px^^ to load 

• : ' ^ -^rr: '*©nd iWit^ialis^ software 
- - ^ abdules , c 5?£bira*r ies , iarid device drivers 
25 - s ; 3 v L - necessary -VCb ; op€>ra£i6n£ . Called by VCO 

zsitcr:: e:..- r ^bn^riic€dr ^e^^Vdd'-'cbristrUb'tion fails if 
r =: yj--;.:;:a:. al^'ne^ss^ry 5 c<^^drierits^arfe not present or 
^ ^: ^.vr, fail'td ^ sort are 

5c . , > r ; * " v -ihf^ihlized w 'accessed explicitly here, 
30 3 ' :7 J exiept'^o ^eterroifre- if ! they are installed. 

' & ; : - Software Component -Unload/Shutdown provides 

:*o r:r-'y: to unload 

— ' • -° - : : v aJir v Wxi^ortin^ soft^aire modulfes, libraries, 
and devices drivers/ Dbes : not shut down 
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devices directly :/1 bji£ djDes,: free, all , rfesources 

- ' j r. r :.;« t- ^asapqiated ^ijth/VGQv^';-,.?^ . ,7 * 

■ i x ^ • : Co .**^f 9^ a *4^ t ?9 f ^'P^nW^A*? 1 *:* Access provides any 
: ■ .^pec^ssary -mapping of iggnf iguratipn . , 

5 , inf ormatipn f rgg^to, ^hg :1 f qi^inat: used .by, the ; 

^backing -sto^e^^thod^o^ypically; rp^ds ; ; #: 
frpm/writes -fcq-ft stripg-based; initialization 

— ,,f ile - and, translates ^e/^tring vfepken : format 
— : to that used by, /the VQO \G£>n figuration . „ ; 

io . ... , parameters. t , i: , :< w.^ r w r - ..-.-V;^-.. .... . - z l\ . 

„ - • Data Exchange Syntax ^Mapping .provides^jmetpping 
, ; :: .q.f..,f il^ gjad rreco^d ppcmats, tq tljat- utilised 

, r; .j -a , . ^ejjresentati^ •p£j 4 ttl^an&^JLij*ei <&ti€rt^s tP 
20 i ^ i^lipj^?, -used; .l?Y-i ry<GP c^piitijriRi-l^r/.; „. . ; ; 
• - j. System I^oraatiqn^p|>lxiig j^ovides 
. , j. , .transla|ion pf .v^iqusj ^vendor-specif ic 

^ e P^ e ^^ tat iPB s 9 f . r?Y%^® m information to/from 
X( :) those u^ed by the a VC0 #i ^a^, Enables ^ 

25 3 \ - ; t^T 1 ?, 1 ^ Device 

t . j Cont ^P.i . °P e ^* a tiQns yto .^. : 2^1 > device modes. 

:] SP^if^-S ■5^^ s ^. a ^ v PSfli^WP-' 1 ' es include call 

- ( 4 est ^^ t ^°O a ' ' : J^P&* 3* B vJ*&G states. 

p L ,Capab i 1 1 ty Jfapp i^g - p^o vid es ; trans la t ion of 
30 , ! r v local .and remgt^ ^station - 2 2 : 1 capabilities ^ 

. . emanating ? fr ; om z the network protocol stack to 
^hqse P¥ ;. th& y^ 00 vir^PH^des mapping of 

B.221, capabilities .to..,Mediar Control Object 
, capabilities., 
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• system Except&m ^Mapping^ 
off* var : io\Ss -f^taf errors -from veridor^£p4cif ic 
• ; components 1 J tb r ^tartoarctized ^ : vc6 '^kceptioris . 
" MAT^V^xXi^^^rlv^BT Access Mappi^^ presides 
translation ^ ^f 5 Media Controi r bbj : ecir Device 
Control operations to Media r Corftrol Interface 
; string SoihmafiQi-'that are presented to the 
Media Aecess -Contrbi layer, 
Frctoeol: Mode ^Mapping- provides mapping of 
,; H.221 bft-^fate aliocdition"signal (BAS Code) 
indicata'orts us^d By "the ' connectivity protocol 
stack (or emulated) t6 ~th6" device- independent 

Physical - Device Inter faic^ 1 r.^Tt;px±-xoa 
15 s - - Gbrit^ used 

to interface device drivers and opfe1^tift% system 
. resource& ; dire(^iy? Aii^impiera^ of functions are 

allied 'be ^evi^^dipendent; arid i't : is the principle 
• ■ db^eiftive ^€K£b layef^ '€b locate " sorie 5 Jorm of physical, 
20 : : -6r emulated 1 sifpport ?j to - realize those operations logically 
dfef ineid in th'^ ; VDX . If the* "PDI canribt :t pr bvide , or even 
emulate', 'ff%&vf^' : ^cifieS by the VDI^then it must 
return' a- "jre^1al^ r ^bcfe rndicatirig that ' it r is not capable of 
- doing^ sb^. ese-ssc-va -"o :. 

' : v The Device/Protocol f or the PDI layer 

represent 1 thfe^ ' col^ti&ti^ dt this laye£ in providing the 
physical interface component of 1 th6* virtualized 
° 1 f multimedia *c in the 

30 correspbndfin^ VDSf coKtroi^er /^ Th'i's grtmp of PDI 

cbntirbilers 5 ^ ^erve^ as' the^ :j; physicial implementation of the 
eoiHrrispbn'd^ 'controllers in the 

- -VL^-'as the" PDI bontirollerk kr^' 1 specif ically physical 
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. . l^yer . components they. suigjort, 0 the c jLmRcleinentat ion of VDI 
controllers by , directly grcgcesslng. devdqe drivers and 
ye^ndor:rspeci ( f ic^ provided by 

.thir,d, pa,rty r ,Q<EMlS!; ; in tlie, mo$% j^j^cientj - r designs> the PDI 

5 may .be implemented, as an^c^tua^ deya<^ v driver , directly 

controlling -jhardjtf are. > j-^.x^ ; 3 r : r. / 
„ t ■ ^ - • OEM Support Libraries and Drivers provide 
specialized Tfunctipns,, such as image 
prpcessing, digital; signa,! -processing, data 
10 . . port interface, ^nd system diagnostics, that 

, -. v . _. 3xe, vendorrisp^cif ic and usually hardware- 
Lc. 



• .„ co^^igi^atioz^ o^aHon Backing Store is 

the physical device that stores the VCO 
is conf igurat ion inf praatic?n . ^Ijsxial ly ,a t £f ile on 

, . t , . f v, r . f .,d45k va^d/.or, ^010^ : f pjrjn ojf 5 nonvolatile memory 

- > ; - ;? ^ Cow^pt ivity. Protocol stacJ^is -the, acffcuai; 
. ; , int^rf ^ce to the^ne twgrK*. . and -includes r .all 

.20 , ..associated .ha^d#§r^; 4 and ^p£twa^e ^components . 

r ^ The, network service, - ( is -preserited, to ut*> e V;CO 
. j session,- cc^mpprients and transducers ^jt ^ the 
level of QSI .Tr^nspp^t v I*ay;er , whQse , r , 

^responsibility : .it ^is tj9. c ^siffe, r ]wLf aW% : - -r 
25 transfer of messages between end users f i 0Jhe 

Network and Data Link layers must be 
avail able , in s^Qne rf 01310^. : b^low. the^ -Transport : 
Layer , ajvL physicals ,or .emulated network 
interface unit m&st be present- ancL^,^- „,-- 
30 t . det^ctat>le. :t rrf&00t> .;, r .; : . ^ — 

• Media Access Control prpy.id^ physical device 
t r 3 control mechanisms, for. input a^d . output. , : 

transducer .devices. in % thf^syst^^ 
. . . ( . r qomplement is u&ed, -directiy^ to f . impljepent o: t;he 
35 . PDI ' s def ined se£, of device qontyol interface 
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f dhc tiWhs 'usedf : d ir ec t iy fc>y tbe VDl , ' as ; 1 we 1 1 
?° " as by the Media Control Object "Device Control 

Mechanism.*" * a ""[ ■ ' - ^ 
V DevicW Cap^ resides in the PDI as 

5 * -the mastei: list 1 of the all of the VCO 7 

r " capabii^ as an array of 

^ device-inaeperiaeht capability constants "that 
r rehe^' the range of H.320 (If. 22flt Capability 

lb * : • • f 0 bevice^Moae ''I*is1; ^ resides ~ in tlie PDI as "the 

r : ■ ^ ' ; 1 master list of' the all of all possible device 
' "modes f or any li. 32 0 i^complXaht" station. It is 
;: ~li stored as 1 an 1 array ' of Hevice^iridependerit 

- ' v; ^^evice°mo^e con^ 

is 9 — " r L of *H. 320 fH".*i2^) mode cbiSnahd BAS codes/ 

" - v # " u Media control Objects <MCO) krV ~co^ 

^ v u ~, o ^ - maintained^ by" the" PDI, and presented to 
,, ^ the VDI^ as a method to control ali^ signals 
^ to and f rbm reiabte stations an^ transducers 

20 under VCO administration. The PDI interacts 

directly to support the device-dependent 
t - underlie these device- 

independent representations of 
' ^aiidiovisual/data signals and devices as 
25 \ ^ systeia"ob5ec%s^ each possessing a 

*:u> £> . 5-:;a^^ c ^ r g d ^et^oi"' properties' and weill-def ined 

operations: 

, 3 -i - ^ 1- r :' :■'■>*■ r , r: - ^;:;'T , i>™rz : >~ r i.;' .. ' * -v * 

VCO SOFTWARE J^CHlbTC ^ ' _ 

System Dynamics ^ 

30 It "Is Useful "to consider the VCO as a mechanical 

'deviW, much like' a" spring -driven mechanical clock 
movement 0 . Each VCO is a self-contained machine of 
interlocking 1 partV'/' with a system timer interrupt 
advancing its works by the increment and released in 
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balance^ ^measures that bring stabiJLity and smoothness of 
operation .to the*., system ' ;§ v "top 1 !, end. The VCO's analogous 
"unwinding" takes place with the literal precision of a 
clock's escapement mechan^s^ ^ip_ ^hat the system timer 
5 serves as thq . regulatory entity releasing a steady pulse 
of queue-stored activities from the device control sub- 
systems , to a client application A Virtualized 
Multimedia Connection System presents not only an 
idealized control mechanism to applications, but also 
10 idealizes the rate and content of Xtie. system's responses 

to these controls, without ever losing a system event, 

c.----r5; . ...■«."; - . - -. i /- r-*;i:;- 1* v -T r ' 

state change, mode change, exception or interrupt 

request. The overall yco design is consistent with that 

of multi-threaded . queue-based device driver designs that 

15 account for, a. . signif iqant portion pf , the. dramatic gains| „ 

in reliability and performance seen in. the use of 32-bit, 

multi-tasking operating systems such as IBM's Operating 

System/ 2 ^ ( see H . . M . Dei t e 1 , M.S. Kogan^ The Des ign of 

OS/2, Reading, Massachuetts^ Addispn-Wesley, 1992) . 

20 Notes On Praying . 

FIG. 4 depicts an a detailed diagram of the major 
components and control flows of the Virtual Connection 
Object software architecture . . Ttie Device /Protocol 

Controllers shown are the same as those shown in FIG. 3, 

r £ ■ {. - . • .\:z> Si a.t'a -t-^o t^J^Y-- :s5:r.2;o <2 .:. 

25 but the purpose in this "drawing is to illustrate the 
direction of control flow through tbem € rather than to 
describe what they are. This discussion will examine the 
VCO in terms of its specific software mechanisms. To 
clearly show the functionality of individual VCO 

30 components in the two-dimensional drawing, it^is 

necessary to alter their exact locations ;Ln the layering 
model from a perfect vertical orientation, to one more 
suited to revealing component interactive pathways. 
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Summary of vcb%6 ; ftware e Archi£ec£ure c : 

: The s6it^^^-^r^^t^t!urte' ^f : ttie j VCO is can be 
described ■Y^str^xn : ^^xiik^6i^t f ^ major functions: (a) 
- : 'controlling the m\il€±T^€dki il 8oim it 
5 encapsulates, and v fb') Responding to events emanating from 
■ it ; Mt' 'eh^es' 1^ V Wief ^^Wiev of outstanding 
f eatures J that charabttr&^^ther dyhlattics : 6f the VCO 
software ^modfel-;*' ' ^^-'^^^ v: -ay.r-'tr 

°The- Software 0 Contrbl* Interface (SCI) contains 
io -pubf£c meiibeir' ftif^dtioiis' that ' enable a client 

application 'tb access a consistent and 
- - " 1 logicail'y^cief ih^d imdltimedia connectivity 
serviue^ro create a live Audiovisual 
r / :: cbnneb^io^s t6 i0 ii "remote fi "s€a"tion . Calls to 
15 tnese Meifibers invoke* the various 

r ::; 'D^Vibe/*P^ in the 

• ( ; various' "VCO layers' until some physical 
? r 1 ? ' ■* ^ o$^^£tifc : ±&- sveirittiyiay plerf ormed , the result 

> - ; bf ^ tt> logical, 

20 standardized Result *pri'oif ' to" being returned 

a,i-'c.<v:i;. tb" : B^ y ^lle^* : - - ' *' r - ' 

- ' i jU,;5 Each VGb "cbfibfihs' a general repository for 
- r " - : ° ^11 ^system' irif br&atiorf that" lis continuously 

■.!.»£■- "updated ^tb irdf iectr theP ciiirrerit states of all 
25 , X- v: n .:; :? . 'coiSti'oliers^'ahif deficits 'J* "' "'" 

c :: c .r r.^.q ^ Every Vc6 hais stah^ard input and output 
. ri ; ;)r: ^ terminal p&ttk' tti&t Turictidn ; much like the 
, - r ^£^ n aar^ iripiit* "and output devices in 
i. ^ , ciperating system shell console devices . All 
30 < v! v:? :ic;,f 't:ext -ibiBSsa*ge u sent 4 to ''.the vdo terminal output 
. i;3 a±B i wrltt^rrtb a list oT terminal I/O 

r - ; a * ^^v^ Stream 
' •'■ * * : v> J 'cbntt-blldr • "This* controller also accepts text 
* - - « - ■ - 1 'commands ' written' to" the terminal input port 

35 ^ 1 " and J decodes ^iiem/ tirarislating 'them to SCI 
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calls c inf ill te^FIIJO : e,Vjen% .queue accepts 

, . . . real-tiipe, b^ ..deyiq^^gnt^ol- software, and by 

, . ^ software qQB^Qrieijt^^^ax -the VCO that generate 

s their own particular events . . . - . f f . . 

• _An Event Disj>atch^r: f rups, ^ syjiphroJ?ous with the 

opfer at ing system ^c^edyler, . ( dogs j not . preempt 
the regularly scheduled time slices) to f , 
. ~ remove events n f ro| 7 the,gueu.e at a .constant, 
10 v r periodic ir^rval ^a^d^disperse them to a 

t Notification Contxpller * t , z 

• The Notification .Controller, examines the 

- r , t .disgatp.hed r even^^ c d^^p^nsing, jaotif ication 

o:: ;<eD .rM??^^ ^.r^^P Notifier .& 
15 ,Pbi?; c ts. 7 tha|t^ v sen<| ^J^f , O ipdipat.ion , and all : 

M ■ j^ssoc lasted inf oi^^t^pzir, Jtpv .^n- event processor 

r ^ inth^/VCO (.^Jttie ; ^yenjt ,^a, r from a device), 

f ;r or to a. Alipn^- application^ 9b-j ect , depending 
- r „ on ,the, Hp^f-i^ v .Obj^ctu / ^ f cpn-f igured 
20 ^ destination ohjept.. r ; „ . ,. . H 0 

• The VCO Device Event ^Propesspr invokes 
procedures to. r^sj?pnd .appropriately to events 

emanating frpi, thp, ^evi^,,control sub-system, 
so .as to maiTit^in^ a connectivity session with 

25 the conn^ctei remote s gtatipn v . Call control , > ; 

capability eych^nge, ^nd ya^ipus protocol 
. operations ay^ djriy^n b>r rT t]t>§ .event processor, 
as is the issuance ^ of i^e^t^inessages , 
describing all system activities, to the 

30 terminal output . P°?"t • Most network events 

. . that require attention ^ rom..thp application 

in similar multimedia connection systems do 
not require such, attention Jpy^yco Clients; 
specific intelligencers „in the Device Event 

35 Processor component .better 4i?ect them to 
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in^dcatibn bf^p^blalized internal procedures 
more k&itiibie t£r £tich* taslcsf, by their very 
design^ n -- 'f ifedback loops of ten found in the 
application S£^4r, rfeside iri the VCO proper, 
alleviating the application developer from 
implementing sensitive prb^ocbl-specif ic 
modules. 1 " " 1 

Ubiquitous ' thifbti^hbtit the VCO's controllers 
are reporting" mechanisms that foraulate"'* 
detailed^ text messages describing the current 
stat6, r inode, process, subroutine," class 'name, 
or event ^ that is Sutrfefttiy most relevant, and 
^seridifig 1 tHii £££ifi§ :r to a %^e~ "terminal output 
'poirto C An E^eiftt^i^ in 
1 con jxinbtibn^i€h^a ^string database^ hais " 
"fea^Sir^s *'~'i!hl4t~ can ^ assign "text^ names * anci~ 
terms 1 / in eidditioW^tb 'mk'iHt^iriing "a ite^- 
'to&firi def inf tf 6n :: 8f €tii z VCO teXt^cibmmand' set. 
VCOs ~cain l*lirflc 'tog^th^ across ^ a ^connection to 
cbntrbl ; ! or iabiiitor t^he' activities of the 
other statibfi. This "concept, "referred to as 
attachmeriit , ~ut iTizes" a bi— directional text 
message stireSiii to fenTalJle r interconnected VCOs 
to sharre comrtrands and eve^nits 1 ." depending on 
the : "Hegbtia'ted 'd&lf igillratibns^ of the 
"attached" VCOs, calls to member functions in 
the SCI of one, are encoded into text 
commands by the Command Message Encoder, and 
1 transmitted t6 the* other ^station . 1 Upon 
receipt y thW' Cbita^ahd' Message Decoder 
transiaLte^ the text cbmmands back to SCl 
calls- L Correspondingly", ^ events queued" at bne 
£t&ti r 6h, \ as well as results "Vf operations , 
ai*e Encoded by the Event Message ~ Encoder , and 
transmitted to the" other station 1 Upon" " 
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receipt, _tbe„ Event. ^essage . Decoder translates 
thf . t^xt . e^egt ^s^sage? back to events and 
^ adds them, to .^^^eyent^gueue, where they are 
- . dispatched alggg witt> £ 3 station identifier. 

5 Software Control Interface _ „_ -.. i 

The Software Control Interface ;.(-SCI) consists of 
the VCO ' s public member^, f u^io : ns v and. pxotectpd data that 
allow client applications, tq^cpntwl. the .VCO* Any request 
for service using the SCI must % pas$s a. number rigorous 
10 examinations designed, to rejects, any possibility of 

damaging attempt to 

access . a^V CO mem^er^f un^^pg ^epyljts ^n ^an immediate set 
of verifications to ..determine if VCO is,„, available for 
use, and i^^o,, whether ,tlj^ .co^^t ,^gf ( .,t;he request is . , : 

15 va }4£* F 5?*T - c XS5Jg^-«, --^^ •'SS^-fSil'^ 0 ^ ^?^W-i re that the 
device coptrQl , r gi^-syst^iDL ; £i»Rt i>e fully initialized. 
Arguments are chec)c^<l £ qr jyralidit^ a^^ text message 
describing the , revest 4A.r, se ^ ; to {vtte .YCp terminal output 
port for tracing and jnonit.orihg .purpQse^ If all 

20 conditions ^have^been met^ fft ex?tquticjn continues to the next 
level; progressing typically. t^ a ^further request to the 
^. PDI. Rejected .,r^qvies^s^ r a^ tHr^ed av^, -Abruptly, but the 
client is compensated f pr -hAs^. diligence^ vith a fair 
accounting of tfte dismijS^^l;^ , t .e^ary, .fipeirafrion returns a r. ^ 

25 concise result code . r r , , r ~~ T 1. tf + f . ... , v ^ ^ 

Member Functions ^ 

Member functions . to i^vo^e .the . services of the VCO 
are partitioned r into £^yer;a.l cy.stinct f categories. The > 
members ^ and their argiments ; ^r.e JtU-jghly,. structured and 
30 flexible in the variety j of ways tjhey may be utilized. 
They are easily mapped to a. text-tolopn.* command set. All 
of the members of this f interface are_ available from one 
constructed] VCO, and each , optimized^ to . best support the 
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likely use of it, rather than providing similar access 
methods for "all command pennutations equally. The 

pathways through the VCO layers and components are unique 

..no:-'.;? Mi\./::M\ • * ^ 

for each functional group, and are summarized briefly: 

• Event Notification Control Members make calls 

* *w. "fc/i:/ a.riso t ■= r.»: i: . 

to the Notifier. Object List Manager to 

create/ delete, and configure, and trigger 

Notifier Ob jec^ .in the Linked Notifier 

Object List. Calls^to trigger notification ... 

invoke the Notification Triggering Mechanism 

" directly • 

• ~ Terminal iBervice Control Members make calls 



"'tis the Terminal* Stream I/O Device Controller 
to add and remote devices from the Linked 

15 Terminal Stream I/O Device List, Calls to. 

send text messages to, the^ terminal output 
port are made through this object, as are 
calls to send text command message .-jtp the, 
terminal input port for decoding and 

20 "' execution/ 

• Configuration/ System Setup Control Members 

make calls to the PDI to store and retrieve 

configuration information from some physical 

backing store device. 
. A .. :vo olu :, Ttrvsi w v c r : CO •/ ^£;;/ " 

25 • 1 Network Session Control Members make calls to 

the PDI to initialize and shutdown the 
encapsulated multimedia connectivity sub- 
system , as ; well as to initiate and terminate 
sessions with a remote station. 
3d • Audiovisual /Data Signal Switching Control 

Members make calls to the PDI to manipulate 
audio ^ : videp, image, and data objects that 
, coroprise the Media Control Object Device 

Control System of the VCO. _ 
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• Binary Data Object Exchange Control Members 

make calls to the PDI to transfer binary data 

objects and data buffers to and from the 

J remote station. 

■ - , • r -r, ,r »r.s brts ^r;jo*rp ' . - 

5 • " System Information Store/Retrieve Control 

Members make calls that access the VCO system 

information repository in a structured 

manner; a manner which does not allow for any 

direct modification of VCO data structures. 

10 ' ' • Protocol Management Control Members make 

J * calls to the PDI to directly, set H.230 device 



modes, send capabilities to the remote 
station, and perform other protocol related 



tasks, 

is Terminal Service 

* ~" The VCO terminal service has two main pathways: 
irito~€he VCt> through the terminal input port, and out of 
the VCO through the terminal output port." Alternately, 
when the terminal ports are considered as standard input 
20 and standard output devices for the VCO , it is sensible 
to view the two "modalities" as a stream "to the terminal" 
and "from the terminal". 

• Output Streams to VCO Terminal originate from 
the VCO itself^, or from client applications. 
25 " Messages "to the terminal" are directed to 

the tierminal '"output" port and dispersed, via 
write operations, to output devices (attached 



to the terminal output port). Summary, "To 
terminal" is synonymous with " to text output 
30 devices. " 

• Input Streajas from VCO Terminal originate 

from outside "the 1 VCO, typically from a dumb 
terminal '"'or client 'application wishing to 
control it "with* text 'commands'. SCI calls 
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• sarid^g^tex^^ the 

t£raiiial u r arfe <fi%Vcte& tb the terminal input 
i ■• port khW -interpreted- aV 'input text command 

.:•■-*;. . message^^^-as-^f-iliput- from a : keyboard. 

5 SuBunar-iiy *Tirom terminal* 3 is synonymous with 

ru*r . n - froin c th^- standard t£xt! ? ihput device," 
Tarminal Streai 1 I/O Device Controller 
- . * f maintains- 5 a linked object list of output 

rj ■ ■ device objects to which the text message sent 
10 . - to tile terminal 1 output port are written. All 

: - - • : tex-'t ^messages" sent' to th& terminal output 

port are wrftten to ^verydfevice cataloged by 
:\os ' ^th e ^liriK^^oSjecf f^tt-°6a€{mt devices 

: ; ■ s o rc- -:£>nc lu&e C^^tJ^fi'^f 7 Sfidf Acter " devices , and 
15 r _ • ^ ^ transmission 

System Information Handling^ ^ £ ::tJfl3 ff " Ui c 

System information is fully protected from direct 
external access the VCO, though all interna!! components 
20 can acdessVit' diriectlyv : Clients' must us specif ic member 
f unction^ to Iget ; "a -xopy^'tif tiie data,- and' like other 
members to af f ect : bhailges' to -it through structured 
^c^er^ibhisv I^teri^^ are fully 

"^ccessabl^ fJ tJ6 ; afll 7 t:bmpoThiehtTs : 'derived from' th£ VDI . 
25 b**3rm J.*.-? r c6n£ : Iydrati£o£ 'Parameters btore the current 
, ; ; ' - rJi *x:6j>V of : vd<> corif igu]?a€i6fi ! arid system setup 
,;i - 7 - " . : ' ^Mf ora : atxcM :1v th4:t v is 'Teaifl froin 'backing store 
■ : ^ v-j'/r-.s " S at :t -VCQ cbris^rtictTori tim£. Contains 
-~ .-*■'.;- *■ 4 - r iiif 6rmatiori yj about the' network service 
30 c - 'awe&l^X&f arid all system" defaults ; The 

■ ^ — " : 'v' : '' : " ,: pa3»met€iars' can be : modified ; and ' written back 
■» : %d r ; backing ^store at' "any time. ' 

• " — : < ^ arid 

parameters related to the 



BNSDOCID: <WO 9809213A1 J_> 



POT/US97/15018 



- 3* = 69 - 

M r.. .audio/^yi^ installed in 

r,vrr— - - -i ^ub-^y^ent, and r^int tendles to the 

~ jciirrent. soux^p^^^d^sti^atipn,. input, and 

. output signals^ a£f^cteA;i^yrwthe Media Control 
5 Object Device. Meehanisnu 

• . Call Parametejf r ftgr^nal^ of the current call 
and, line states^ including-/ those for 
multipoint calls s Ma4f?t§ u ins : ., records about 
4 other stair-ions in 0 t:h§ c conference. 
IP, , .• _ protocol parameters .sto^e all current : 

transit and receive ; mQdes :: for all the 
- . - - VA^i?^f ,4 a ta t^pes. v :/ VO -*. 

. Cp^jol jPrwet^aoS^Qrjes jail* information 

. t . . ei ... .... rela^p^ ^9fsffl^ n t^ station air 

15 , . . ... , ^ ff . .,CQqtr ol .^chanisp^ ^ for *ajri^ ^attached station .r» .; 

related to maintaining the monitoring access 
for any attached. sta£^pn i:! r a $ * xL , ^ ^ } v :: 

Notification Mechanism ;> . :f Jc:1 - . -;- v * £;-_-r\S 'CB 

20 . . The VCO nptif icatiop > mechanism ,G$ny$y ; :, . 

indication that .a particular event, has jaccugre^,.]3jr ;; : 
activat^ng^.or , Vtrig.g.eririg , V / . i a. ^$£jL£icj*pipj^ entity ? . l7 ; ;! ;^ :r 
referred, to a sl , ? a . No t i f i e r . c Ha. in t a ineci ijv : ar list^ i : nte : rp^l 
to the VCQ , , Notif ie^.Qbjeqtjpj : ^e : ,^jr ; e5it^<3^ speci£ : |.paljry^ £o 
25 gall a , member ,f u^c^ion^Qf .. somg-.apprQpriat^ly enhanced a. 
class object, somewhere f i.i? i .the, system (>jithin or without 
the address space of r the : ..VCD) . ^ ^hen ^triggered . Upon the 
VCO event dispatcher/ s presentation o£,^n event to the 
Notification Controller,, Noti^i^r, o^jects^in the list are 
30 systematically examined, ami jpotenti^-liy-, triggered, 
. according to a . specialize^ :r podalit^ pf r ^ that 
considers the relationship . : p£., the . oujt^jtanding event type 
(among other parameters) to. jp^^^J^gegc^xp^ prot^X^ of the 
Notifier Object itself v . r .-, 
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r The^se ob j bets "~coin£2?i£e the basic indication unit 
of the VCO ndt if icat ion 1 mechanism. Each NO is an instance 
" df £ cla~ss object °€sat may^e created by a VCO client, or 
5 tfi'e VCO^ itself, and'con^ igiired to "trigger" in response 
* to the occurrence "of w any one of a set of VCO events. Each 
NO is asVbciat€id Receiver 
: diiject (NRO) J tb which"' tKe "trigger response is directed. 

When* ah NO triggers, "it jmakes "a" function call to the 
10 associated NRO member function assigned tb the task of 
handling ndti^ NRO is an event 

identifier ^ and a" number of guaiifying arguments that 

z : debbr ibe tiie cbhtext*"6'f J \:he event ' s occurrence There' are 

~ - : ^ -r r. "> ■ -•> o ft *x 'UJ~ o.o ;xi»ri:*or£& a is c -j. *xc4*'r u r*.*r 2 

two 1 mutually exclusive modalities for any NO; they can be 
- --^v:,--^ 'Jans noiltptitZsLiZ riT >:tc;^\x 

15 configured to respond to any event, or configured to 

f 6spond ' ohly to events emanating from VCO-encapsulated 

devices. " * ~*\ ' ^ 

- Hot ir iier Mahagfesneat' " " ' ~" " ~ ~ " " % 

r This taisk is handled by : the Notifief Object list 

20 hahdler. This cbmpbneht" adds to/ removes from, and 
maintains the integrity of the Notif ief list.™ it^ also 
provides "members for configuring Notifier Objects with 
new trigger response profiles, as well as to allow them 
to be enabled, disabled, and examined for statistical 

25 information. In the VCO, the notification mechanism is 
itappbirted by "a bb^pbneht that managbs ^the list of all 
active "Notifier '"Object^ and" a triggering 'mechanism that 
deter£ines as to' whether or hot ah individual Notifier 
should trigger , biasied upon the occurrence of an event to 

30 whicih' it is corif igured* to respond. , . 

Triggering Mechanism for Notifier Objects 

This mechanism conditionally determines as to 
whether or not a Notifier Object should trigger, based 
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- or - 

upon a specific algorithm. Notif ie£ Pr QbjeQts_car} be ■ 

configured to respond to events that emanate from the 

J - : v.: ■.it.-* -v: . .. c--xc--'r - .. 5 ~~ - ^-'- A 

device only, so as to diregt theii: ta trigger response to 

the VCO Device Event Processor. Through this method, the 

5" VCO uses Notifier Objects internally to create a direct 

. - . -X -1 * r? :v o.: :o 'or:** '. d,. . f 

* pathway for device events (added to the VCO queue by the 
device), to be processed, in the VCQ Device Event 
Processor exclusively. This jlist^inctipp serves, to prevent 
an infinite loop that would . result if. the VjCO . , processes 
10 an event from a device, and then reissues. ^(regueueA it) 
it so that client applications can be subsequently 
notified of the same event — the. same event would be 
dispatched back £0 the event processor, again, and , again-, if 

reinterpreted as another occurrence of . the same devicreai 

x :\ nao \ ^'13 ;CH yae 102 -io : 1 isoctfi avx -^u^crs v , ; v r . ^1 

15 event. Thus a distinction must be .made between the, .., fc 

a: j 1- v uijL' J viol-- "xo , j^sv:-; -/nis c- r Dno^^i." ' . - ' - ' - 

original device event and, a* processed derivative of that 

. L .: j * q z ^ rt o - CO v or^Vil ^>;*? 1: t 5if^i:^^ c .-n^^ :::: '•..jv^ • , * v -v 

same event intended for dispatch to the client x . 
application. Notifier Objects configured to trigger on 
events directly from devices will only ^rigg^ pn ; eyents 
20 directly from .devices . r When ; the . event processor,., reissues 
the event from the device, it, marks. it to indicate . it . is 
not directly from a device, and it. can no longer .tirigcjer 
the Notifier that wouid send it to the Device Event 
Processor. ' ' . . 

ft?:: \ -r./. . [* %.t.'r. • . c-v d.e:<::x^ , r»3 d ^ a ^ s</ 

25 Notification to Clients ^ . . 

, - . -r?^.^ >ic I ; ::Ci7 e.l:'; -'j;.: • ^dv .^KJ'^nc a^.. 

VCO Client applications may request notification 
of a coiabination of VCO events by creating, a Notifier 
Object and configuring it to trigger when any single 
event in the combination actually occurs. Once created, 

• ^ : t ; - .» - ■;/ . . .w 7; ;% :. , : r V - 'J ■ 

30 the Notifier Object conveys event notification to an . , 

w.'/iS'V ;> ,'^v7. t -:'-, , « :ti"io:.* ~: rr. : w 

application object set to that purpose. The object that 
receives notification is referred to as a Notification 
Receiver Object (NRO) . . ^ 
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"Wdtif iba%ion Receiver 6b j acts (NRO) receive 
ruiticf ibn" call§ rt from an" entity in the VCO that 
ii' eteated specifically "to direct"" 
£r notification of "the" occurrence of an event to 

5 * "them. A class" object can serve as an NRO if 

■■' it "contaiil^a "special Notification Receiver 
; - *'- : '* Member "arid an*' attendant thunkl The thunk is a 
globally accessible function that is created 
to receive notification from the VCO and 
10 redirect that notification to the NRO's 

- - Notification Receiver Member. In this way, a 

V i f ; :j v r - - vc6 can deliver a "notification J ^ to a 
v-i. -/; ^lag!^ then directly "access 

other class members and member data that 
is v would not 'be available If the notif ication 

was to a non-member function i.e. had to 
access class members with a special class 
pointer. 

r i Noiifier *ri§gei:ing Profiles refer to the set 
20 of events to' which the Notifier object is 

Ti ^ 1 • >J ^bnf i^ufeci to respond. Notifier Objects are 

; y *« triggered" r to ' notify their associated NRO 

when one of" these configured events occurs. 

Even t Ha ndling Mechanism 

;v\ ; . , . - ;> : T ^-- event haridiing Tnechanism consists of three 
concurr erit but distinctly 'separate processes . Fr ? m the 
perspectiVe "of any single event , these processes occur in 
a serial l£asliionr First/ events' aire "added to the trail of 
the VCO event: queue' ^y "various VCO 'components . Next , a 
30 concurrently exVcutihg event dispatching process 

periodically removes an event from the^ queue. Finally, 
the" event %^spat"cher to the 

Not if icatibn "c'ontVoller where it triggers Notifier _ 
Objects" con figured to respond to events of this 
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particular type. ,If the event is a, device event, and the 

•*.-.-,* f 5:^r^ *; ri r v:no^ a ';o. , ..v^;..:.:;- :. ' 

Notifier is configured to. respond to device events, then 
its Notification Receiver Object receives notification 
that the . event has occurre<| r I| . the .event removed by the 
5 dispatcher is some derived event ^ it may trigger 
notifications to client application,,, or r any other 
Notification Receiver . Ob^cts targeted by a Notifier 
responding to that event;: „ ? . r 

Device Events . 
io These events are generated directly by a device in 

the encapsulated^ potentially 
requires some kind of immediate responsive action* They 

are the primary responses from VCO. devices and emanated 

6:'ao rscftreiff ba^ ^iva^-Oiir -^5i:v "-Jr. ?c 
from network and media control driver software 

15 components „ 

Derived Events ; ^ 

These events are generated by a VCO software 
component, and are derived from f an action or logical 
state, hot directly emanating from a djsvice. They are the 
secondary responses f roia the VCO itself ( often resulting 
from the processing of device events. 



20 



Event Processing ^ 

The task of event processing includes _the handling 
of both Device Events and Derived Events. Device events 
25 can only trigger Notifier Objects configured to respond 

. - -. ■■■ ; • r :.■ - *\ ..- zt . ;riWj - - :/. S ' tl c : & *" :: -7 \. t: q \ r % 

to device events, thereby^ enabling a particular Notifier 

Object to function as a dedicated device event notifier. 

. i. • - ; ....V -it;, rr: - ' ?. v-,.slt ;? i^t-^ •-'->/ ^r; 

Events entering the Device Event Processor are typically 

line state changes, device mode changes, and indications 

from the remote station. These events drive protocol and 

• -r-y. 5 .■ , j, u :. " 15 q 2 .r. 5 :'r.^'/^ 
session management routines during ^processing, which in 

turn generates derived events such as the - call state. 



30 
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'changes and~*iedia Control "Object Device Control parameter 
changesV These 'derived feVertts are queued for subsequent 
dispatching to client applications ; r these secondary 
occurrences are treated differently from primary events 
5 in that they wilU-«b^tie^ril(&dii6d by the "Device Event 
. " Processorv • - ■■ • - •* fc "* 

Event'' Dispatching *"* 
:;>!.. v: , Dispatching of jA eVerits occurs periodically at a 
prbgrammed^ rate that - m^y ^ be ad'j tisted"" dynamically at run- 
ao timfe. :£ ayp± ! cafi'iy' ; ,' dispatching" fiVe events per second is 
- ' - suf f icieht^'tb -pfesent thS " client application "with a 
s -manageable 1 stream of ^vehts r The event dispatcher is 
driven - Tb^ L k :: sy 1 tem s €^lS6i? , °i T iit 4 3 rifHp€^ " Ij^^tfie queue is 
ava iiaBle c ' S o? rc mutuS*f ly ^cltisiVe ^access," J it is * checked to 
15- determine-' if '^H^^^££& :t &^'S^3 l ''i:n i-fc.^If tfiefe is* at least 
one event In r ^he' r igueu£\ "lorte ^eVdht is ^jremoy eci 1 ' In - "a ~ 
- cr i€ical" J5 I^c€ion / : antf thW qtifeue^ """ife" "released to the 
■system; If ^mu£bailV ekclu^i^iB Access is ho£ immediately 
; u Mvailahle7 of^^tfiefer' are J *nV events In '%he queue/ the 
20 dispatcher fields^ "6\^&t^i^iY thV r^oved event is next 
* present^ Cdntrc^ielr where any 

; Notxf i£r 9 Ohjrect?s" ^iv rtisr rist"/ sensitive" W* the event , are 
-ttiggereW^sty^'-as 1, : ^-&5£fa&e& { ther event ^throughout the 
systeialLi 

. . . .i~ ^ ......... ^■■frc-v^ o.,r :3b^6v'.:-c:.;a r^cr sv:.: *. *• : *• - 

■' -25 -EV'ent Queuing - - - 

: :.V i :l T c ' Qti^uirig 6f ^eV^iits dcd^s "sporadically, when an 

• - . ^ . . .., «— ■ - cr. >« r c r l.r \ \ .I'.^^rr- "A . 

-event is q^iierated' by a" VCO-encapsulated software or 
^ 1 hardware ^compbitent Pirequently^ occurring during hardware 
interrupt fcyclefe f queuing is carefully optimized to 
30 requir^ vei^i^ ^f £w feycle^ and little resource" alibcations . 
•■" ' A T short c -block^ during 

iiispatching to'^gairi mlitfiiiliy 1 exclusive' access to It". The 
" - •' event is* 'added and 'the"qideue l! released biack' to the system. 
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If the atterot to ac^d ^^y^nt.ta tha.,?ueue fails, a 

.^!^i ; , e ™v r VCO, is 

permanently disabled. . _ . ^ _ > 

Exception Handling Mattes. MactLanism - ~ 

s The VCO exception handling mechani^m^jLs not shown 

in FIG. 4. Exceptions in the VCO are conditions that are 
deemed fatal errors from which the sy stejn capnot_ recover 
v-ithput risking a system c^a^h., Jhe underlying design 
principle to VCQ exception 
io crashes result most often ,f rom . continued, use . of a . 

destabilized system component,, from attempts to: recover 
from destabilized .cond^tieos. v and. f rom-the^f ailjir.e- of a 
dest f bijize^s^te^ ^ 

- •• x 9 i* 0 *??^^ 0 ^ 1 *^^ r?9JB ^.i<S|ing 0 90B<ssxrp f or- 

is ' system reliability,. yj;o . e#ce^ti,qns generate ^reports, and 
a subsequent dis^li^ v of ,.^e \£CQ^ c Ne,:L^er t£e. ,yco, ,-nor 
its concomitant j3upj$or_t ; : spf tw^are,,., =is ..accessed c -until- the 
VCO is destructed. Once .disable?*!, ,all calls -to r the-SCI 
return i^ediately^ wifcji.a. r esult, cpjde, indicating . that the 
20 VCO has been disableci. . Fo^. ^p^inuou^ use aj^lications^^ 
the risk of system, crastv is, .rendered ^naikel^,; 4 and /the"- 
system witti one d^sta^bili^ed^ s^^sy^ of 
SUf t i c ient hea 1 th to inypk^, resident ^bacjkup^ . system . 

Fatal errors occurring internally to the^ycp., 
25 generate an internal assertion failure that invoke a 

recovery routine that proceeds to execute, a^reyersjs , r s tapk 
trace. The . trace sMr?he^ .|ot ^a^ei;§ pushed } onto the VCO 
stack during calls to a special member f^^qtipn called 
upon entry into the . VC0 f . Every , yco ep^ry^ .ppint^is... guarded 
30 by a call to a function . that re^yrps a, J result. f code. t 

indicating whether or. not the VCO J; i^ .e|i^bi^d or disabled. 
Upon locating the addres^ of ^ the instruction poiriter ( on 
_ the stack) at. the execution point Qf^th^s .status .call, a 
result , code. ii>dic^tincr ^that^tiie^VCO , is dis^blf d is , pushed 
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onto the 1 st^ck , along Vith "tije address of the entry 
point. A return instruction ~is executed to bring the 
' cailing thread back 'tV ^ point of execution 

j^st*ptior* to calX^ (which will 

5 indicate that the VCO 1 is ^unavailable" when the status 
ca ll is re- executed) , and to the impression that it has 
been" turned back at t&V~do^ a preexisting 

disabled state . The Willing thread is without cognizance 
of the f atal' error it unwittingly generjated by its 

10 venture inside the VCO, and finds the VCO is simply 

unavailable for continued use. This technique of shutting 
down the damaged VCOT "accompanied by transparent error 
hah^ling t^rom the , 

' maS^ host system can risk 

is a recovery operation. . 

Exception Handler Modalities ^ 

A variety of VCO exception handling modes" can be 
invoked incrementally by specifying any combination of 
the f bllowing modality flags. These modalities are 
20 additive , knk "a£ feet ' the^way in which reporting of the 
"exception is hariciled. 

c * ^ : ^ ' 4 ' Debug modality flag/ if set, specif ies that 
: J ""' • detailed debugging information (in a message 

^ 1 ° ' : ^ 0 ^) ^il of „ 
25 "exception J "This mode is intended for use 

on v J- • : / £^££g system" development where proprietary 
information will be displayed. 
• User modality flag, if set, specifies that 

general "user" information (in a, message box) 
36" ' will be displayed at the time qf exception. 

. - ; ..--t.- l -..-5 ^i. * This mode is intended for use in the field 
,; after the product is released. ^ _ 
V ^ tfexm modality f l^g, if ,„ s et, specif ies that 
, .\rc , exception information will be sent to the VCO 
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terminal output .port for display on terminal 
output devices. 

Notify modality flag, if §et, specifies that 
the exception will g€>i\e,rate an exception 
event arjd trigger. Notifiejr Objects prior to 



disabling of VCO. 



Abort modality ^flajf, if set, .specif ies~ that 
the exception wjLlJL abort all VCO operations, 
after reporting the, exception, and disable 



io the VCO 

Event and Object Labeling Mechanism 

This mechanism provides function calls that 
convert indexes to strings. It relies on a collection of 
string tables, whose string element positions reflect the 
15 value of the indexes. The string tables can - be loaded 

from resource files that contain text ,in the appropriate 
language. 

Labeling of Events, Enumerated Va,lues and Result Codes 

t - * ' • f. "^r!'"! 1 . i;, L/ c ; it VTr ji?' ^.vi ■ ,r * ■ 

Retrieving a text label to describe a VCO event is 



20 



25 



30 



accomplished by presenting a VCO event identifier, fesult 
code, or standard enumerated . constant to the appropriate 
member function* A pointer to a static copy of a null 
terminated label is returned, and is typically used to 
formulate messages . f or te^inal "output, and by 
applications to display states, modes, and operations 
taking place in the ^VCO. 



Labeling Objects 

Retrieving a text label for a yc6 software object 
is "accomplished by presenting a" pointer to the object to 
a member function; A pointer to a static copy of a null 
terminated label "is returned," and 'is typically used to 
formulate messages for debugger and trace window output. 
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Used specif ically "for debugging, diagnostics, and 
troubleshooting. 

Event and Object flftring Label Database 

5 A" memory resident database in the VCO contains 

tabXes of string records for all of the VCO enumerated 
constants/ and the VCO command set. Reference databases 
containing object pointers and labels are created at VCO 
constiructlon time; 

10 Media Control Object Device Control Mechanism 

.v.*.. Q es ^g^ e( j to 'facilitate "the manipulation pf signals 
"as distinct" objects, this device control method is 
intended for full implementation as a. graphical desktop 
medial control system, supporting a drag and drop signal 

is switching "model. Each object, representing a specific 
signal type, has a Standardized set of properties., and 
wel'I-def ined modes of interaction . The . physical structure 
of the Media Control Object Device Control Mechanisji 
represents each signal as a software class object, and 

20 all sighials currently available in the system as a linked 

list of such objects in the VCO DEVI CEP ARAM structure. 

- toI ' - " ; * r '/ 3 -:. ; T \ " : - ' . & V 
Media Control Objects are created and deleted as signals 

Become available, or unavailable, depending on connection 

'state *' Sfia '* device * 

25 " VCO signals' are identified according to their type 

and direction.* The possible types of signals include 

audio, video, image, and binary data. The possible 

directions include input from the remote station, output 



30 



, , . .f 

to the remote station, input frpm a local transducer, and 

output to a local transducer. Member data in each Media 

Control Object describe the current states and modes 

related to ' the Vignal . Member data in "each Media Control 

Object "describe "the current states and modes related to 
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the signal, and member functions invoke r phy?ical 
operations" in their host devices. 

It is possible to determine if a given Media 
Control Object is capable of specific qperatiqn by 
5 setting the guery flag on the SCI, member function to 
control them. In this manner, the client can test an 

operation without invoking it. A special function to 

. , c, . ' .* •» \ -,^rn:Cw CC * --m - *. r ~~->' 

return the capabilities of a setting is also available, 

and a list of settings constants (or parameters^. for the 

10 setting) is returned. For H.221 capabilities, related to 

the multimedia interconnection, protocol , , the VCQ 

parameter block maintains an updated listing . There is a 

" vfery close logidal mapping between H.221 capabilities and 

p -wr^: 'OTJ^cd sinir ^-^rro :r^r; 3.;.~ ■ .-3 

Media 'Control Object capabxlzties, — no H.221 video mode 

15 ineans that there" is no motion-video available and 
is rikely^that ' the" very ' existence of a Media Control 
Obiect indicates that most of the operations for that 
signal ^type ^re supported to some degree*. It is T of ten _ 
sufficient to let a client attempt to set the ; mode, apd 

20 report ! ^at' thle system than to constantly 

monitor and maintain a local capability listing .„ 

Device/Protocol Controllers _ ; . .. ....... 

The divers Device/ Protocol Controllers , discussed 
in the overview isect ion , each have . emulation components , 



25 



shown in FIG. 4, that reside in either/both the.VL and 
the PDI. The obnective in any VCO emulation mode is to 
enable to the VDI to operate fully, without the ability 

of it, or any client applications, to differentiate 

between operation wi£h actual device support, or 



pi • 

3b emulation of it 7 There is an emulation mode flag in the 
system *' informal ion that "determines "the operating mode. 
Any operations supportejd in the VL or v I ? r u ^ t ci > eck 

this flag during every invocation of service, and either 
access a physical device , or provide a set of results 
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L-'-'indi&tingu'isha'b'^^ support for 

- emulation* of i opierat?±aifs-axisi:s ; ih thV'VDI* — it makes no 
. direct, ref erehcescibo 4tow^3.^evei^ devibe £¥rvices except 
through the PDI. v -:r:r« 

...,r; ■ ^ ... - .. - r;i; ' : • T 1 -'-* 

5 Remote Station Attachment Machanism - - 

Attachment o# ^a ifemot e : ~ st a t dbon to the 1 oca 1 
station enables the local station to monitor its event 
stream and control its operations. The basic '^ectianiVm of 
attachment has been discussed in general, however the 
10 specifics iof tihis v interaction disserve 1 more attentibn. ." v 
t ^Sssehtirariy , an : ait.ab^ r sa±-f±c±&ti£'' ''to * ' 

monitot reiabtei s't'at r i%^^^aares :1 a n ^b^¥^ L lit^i^g" of the 
output! of s ^ one ^ stiiticfri^lsri ev^1^ 0^ enfc©B^r 0 %d" : the'■ l o€iiMt : : ; 1 
station' s.^: eveflt:; deebdfet . 'J Sfe %stabfetSh< Sohtrbi of°^ r^eAote 
as station, there nusfcvcjLaa addition f -Be e a drbss^lirtking of 
: the/ output of l-bne is^a^do2i f s^ commancP enbbder to v the other 
station command dfec'dd^r .-^Here kiffe 1 a "number of 
operational considerations 7ir that r lDe^ subject of 

negat iat ion- between- thSr scatlons ^ > ohbe v attachment is 
20 -accomplished;^ - : ' - V- S^i.l r..r\~.> 

c Monitor Conteact- ss.c^r^ ^:c;;: r?:-^ ~ * 

• f ; ^ :Mon*^dr£nig -corite^t ^refers tb the station that is 
i.thS source of ^the-' current^ eveht "Stream ; emanat in the 
local"cvcof:s "di£pat£her w * An^ co^ixiatibri- of the monitoring 
25 modes can be in^^ff ect SnSe^ &1sfeacfiSa : .- A VCO that is not 
attached to a remote station can only monitor local 
events. The remote station must grant permission to be 
monitored by - the - localisation' by indicating so in its 
monitor p^raWe'ters. ^CO r inonitoirxn^ modes' are described as 
30 follows: ^ .*i>:-^-C7f :> ' - r-^^ " ■ ■ * ■ 

. r- c.V : ^Ldcaii -monitor frig - mode affects "the target VCO 
; -v, h \a r/-- : c: ito^i^^teh arid process eve'rits local to It. 
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. , . Remote, i^onitqr-ing mqd^ ^fffe^ts ;the tax-get VCO 
to r dispatch ^ivd; proost&s; events emanating from 
" > :o the r reffiote s|:aMpn, : .:tp (Which it . is currently 

attached. ' 
5 • Array monitoring mode affects the target VCO 

to dispatch j aii^ p^Ge.ss f ; events i from a •' * . 
.specif led. ^rr ay : >j>£- Ejempte ; stations . 

Control qpntext - c ^.ryvn- -:j 

, , Control context, refer A to .the v station that is - s 
10 contr,o.l^ed by .calls - to : local; VCO- SCI; jaeniber: f unGtions;-: 
The re^no^, si^tijpp jpgLst,., ^^t^r^e^^iB^xpn\t-o t b^L controlled 
^ by ^the. : ^p ; Qa:l ,sj^^ipn^ by e ipj^55^t^g r so^ i$i*i&3:: control . 

param^J:jars VCCX, co^r ; ol t T?io^es^o fanom~ the:: pearjspect ivecdf 
3 JfJie- Ipcal static??/ . t gn^wh^p js^t . inc.tdie^ physical * local 4 ' 
is station.. VQ0.j 2i are 4 e ?^ribg£-££tj follows : •ri'^-ir , - *. ; ^ ! 
, . , . ^ r -<* - '^*r?;^?^ "95?P*S9.??! ^P^fiS? : cenatelesv^thie: liocal station 
, , t : to cqnt^q}. .a x .jr^mot^ ;&£atiqj> £j> t ;which,: it" is 

. 7 v . current^^attache^^o i: ; - ^ ; :roo Uuoi'' 
* r , ,> Slaye : .control inpdjS: enables, the : l^acal : station 
20 to be controlled by a remote station! to- which '* > 

it is currently attached. 
• Peer control mode enables both- the:: local :arid 
; , remote stations, ^ attached -^-^ch.-other) to 
_ control,- th§m .other s. This 

25 , _ - is. th^e ~ stan4a^d pper^t-i^g;; w&<i&bf oromost^co. 

interconnecti©ns^b^we^n ^stations, i&o &^<?v 

CLIENT, SOFTWARE ARCHITECTURE r c , ^ a o s i : , . r « * 
FIG. . 5 depicts a -jVCO ( ^clijent^applic^tion;;: ^arrows/- 
highlight the flow of function calls thrpugfe itf various 
30 components. The diagram shows a full implementation ofoa ; 
VCO client application ,ihat best "desG^rii^s^^the VCO Client 
application concept. All of the opmporients: -shown are not 
necessary to establish a minimally-functional multimedia 
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connectivity 1 'IstesslLoTf VxtK 4( } remote station, but: are 
* needed to makfe' fiiir use of the" entire VCO feature 
complement . The dUeirt application " specification , unlike 
that f or' the r VCQ it%yi^ a generalized 



. , . . - . r ' -* * - ^-e.-;H ~ r .. . ^ _ 

5 fashion, and strict^ compliance is not necessary to 

achieve the benefits' toutecl "by the'VMCsV a broad range of 
effective^^pplication" designs may be derived from this 
prototypical VCOrciient, application model illustrated. 

-Siiauaary : of ^Client L software Architecture 

10 A client "application selects a class library 

support iiig ail ^im^leideritat ion of class VCO . Constructing 
claSs "VCO; ~irt makes calls to the Software Control 
Interrad^ T f^3f the : riewly a inv^ed" VCO 1 td'^establish a 
connectivity session with a remote host. The client has a 
15 ' number &f com^oh^Hts : thWt : ~it uses "to 'manage this session: 
' Th& BeVlce-lii^ 
^ Application Sheli^provides the user-interface 

J ahd' Basic" task management for the client 
Application. ~ This' component displays session 
26 * " ; stattii' ihf oraiatiori^ and"' Initiates the 

: : il ' milestones "of ^its " inception and termination. 

This ^comporierit J is the logical control 
w ^ mechanism for all VCO operations . If it is to 

i- ; ^- r c.j. . . ^5^^ U c:€' a 'VCd di'rectiy^ it must be created 
25 o-.: ~. . - - .s* — ^i^h : tlie same "oBjedt-oriented language as the 
■:oi - kt y>^- i%^ff\ >c ^if^ lt*~xs preferred that the 
, v\ ^^^ ..'i; ..i- j; S ' a* GUI application to best present 

- 1 v ' V i ' 'the 'Vcd ^ "control "system "to the user , it can be 
'as slmplla' as a 'daemon running in background, 
30 u: " - - * 'that processes string commands from a data 

stream directed to it. 

• """ A' number" bf" Notification Receiver Objects 

' 1 ; receive notifications from the VCO that 
f " J variou^ have occurred. Client 
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applications typip^lly create a Notif ier. 
Object to receiye text, streams, from the VCO 
terminal output^ pprt^^ At least one other 
Notif ier Object shpuisLbe^ created, to receive 
5 indication of the three ?iaior classes of new 

local statiop monies., (new, H. 221 transmit 
modes), new remote.^ station modes (new. H. 221 
' receive modes) y an^ : new, call state, changes 
(new call and line states) — one Notif ier 
10 Object can ,be configured Xq respond to 0 all 

three of tfrese, eypnt types^. , 
' • Event and Tejrt Pj^oqe^ 

^ specifically designed to analyze ... and /or. - 

respond to, text and .event inf ormation . 
15 emanating from th^ ^VCO^ Text, processxngiOf 

the terminal ojutput. ,str,e^ -Pan ..take the, form 

of graphical display in, a toce window that 

•:. Yir corrioO 7 : •/•■f*.: :■» s - ^ ~ ^ * * " - - • 

has the facility to enable its viewer to move 
- i • " ' ;>r. nc-.v v^^i s-n c*x;'. ^■ofc rx^rf^i.^-tv 

forward and backward through the output 
? _,r. --en*?, * --•->.= n^;--: ^ i;v.«r..- -V /. ^ 

20 messages, in orcjer to view the progress of 

the session. Trace information could also be 

saved to a . log file to .permit; later analysis 

of session activity Finally, trace output 

can be analyzed by ^ a debugger , or H.320 

25 — — — protocol analyzer,. £ .New^ remote station modes 

are usually routed to the JStation -Prof ile 
Controller for ..processing, and interpretation. 
• The Station PrQ.fi 2 e Cpntxrf522 ; er examines new 
modes set by the .j^emote,. station , and using a 

30 Station Profiler, compares them to a 

'* ' ' database, to^ determine the. remote station's y. 

manufacturer or type* , .Once identified, the 
remote station's profile, is elicited from 
that same database, and^ itSL rion-standard 

35 feature set made ayaij.ablp. to the 
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advanced camera 'control' operation^ ^ 
: - proprietary exchange 

protocol p ' '<art£ a d^£i\catibri sharing features. 
S ; " Nbri-sta'nda^ also "examined 

■\ ,J -'^6 : -dete3fmir?£ ut tlte level of * ^ *ui>ct I bfii'iity , ' ~ of 
- i./' . i : which the remdt^ The Non- 

■ j ' staxidard '■■ s H:'22'i" s H*o"de'' 'Mapper provides a 
- v virtxialized representation of the rembte- 

10 - r ! ^ . "* station' s availablW ^special ^eiftutes, and 

■ c:: ^-'p^esent:^ tliem^tb-' the'' applica'ti'orf "shell in a 
: r ^s^: : n ; ' Cannier ~ ccmdiitilve tb ^Hfe*i3r ina£p ing ^6 local 



1 Appixcatxbii Nbtif icatibs^ u ^ 
15 ^ v ^ iW thfe " g-enytaFl* S^nse > :f 4 ' st^^aSaf bf fevdht^^lciws 
££6m : the vca to' ^ ^riiPd 1 £erf£ ?'' ; 0ttigoihg ; :> 'ndt T if 1 6atibh of 'the 
application, 1 ' ^^^the^VCO', '"'£ri th x e f oftfi 'bf 'multipfe 
concurrent Went ; ^treinxs Meliv6red td d^ppiicat ion class 
object's^ ''bHan^ieis' 'HOite cbht63^t b!c- the* VCO from ^ sub-system 
20 inVoked b^^^ clieStrf th^ ¥etll!rrife vaiiei iii r^porise to 
'ooinnianas'v^'to^^h- ad'jimcii? r bohnebt:ivity bperating systeift'; an 
operating system running in parallel with the primary 
operating system, actively communicating with its client 
application processes thrc^cjlf ari iHtWrrxipt-iike ' 
25 mechanist? aiM -simile 

xn&epen&^ system multimedia 

•cbhn^tivl%y : resoura^sr. ' J ■- - * ^ 

~ :: Not'ff £ cat ions * f £om " the VCO , to its c iieht 
app^iic^tioils^ c tkfceP plade Hifeihg^ a' mechanism designed to 
30 ' provider st^u^urWd britry points" that function much like 
interrupt 'serVi'de' routines l^^Frbm the perspective of the 
client the d^si^iv elimiiiatfes ; the risk' of interfering 
wit:h : ''ti^ : ' : ^elTc^6e ,: t^in^Scfr J tfhe uhder lying multimedia 
^ J Connectivity N siib-^ confound normal 
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time , slice, allocation^ .by ,the pperating .system scheduler. 
At the leye^gf ..the ^appl^ipatiao,. ^qtif ications are 
di^cre^t entities that ai;e c ind^endent . of any operating 
. , system pr GUI..eyent . proqe^^gr/c^euing schemes, and 
5 jresultantly TJQJre tim^r#s]^ responsive 
than , adding eryents added to, ^the application event queue, 
the^t notifications can preempt, ,diraw4ng operations by the 
GUI, but without inordinately; st aiding, the GUI of its 
time slices. The., notif ication, i s^,u sua lly. implemented to 
10 run on a separate thjea^ > , concurrent with, those drawing : ^ 
on the display., an$l. p thus „ connectivity, ^yents can be 
processed ljr ppn.5;)^^nt..: with dra^jLng^., rather than subsequent 
to a GUI operatiojry,ip. ^ 

notification system permits the design of high- ~ d 
15 performance, multithreaded applications sthat : can. process 
a|id respond .to^. ^ojinect ivity . .^yents- .^th c responsiveness 
1;ha t , ( . thg , conteixt^ r o f, .a. -juser, 0 int e^f ace ) ; approximates 
real-time . ..^p^it^p^t.i^ A t£ yqo client ^ap^lic^iqns * . 
proceeds with ^rapidity: ^juph as ^±B^v,^c^ix.^p.Jfa}c.. . T ^ - , r 
20^ controlling^ biqth ^local p§ript£exjal, de,vic^s,, ? and the. , • , . 
peripheiral ; con't^P ; l f .eatur.e^s .of remote stajtions^ w^ile ■ v 
concurrently, maintaining, a, ^ppon^ve graphical desktop 
display. rr: , v j: . . , ; r r .i csi^ir. v.: r-.v.r.sy^ .2:* . - ,v 

Notification R<ac^iy^ qbje.Q^s^... ... _.. rc - ^b-soxi'-cs 

25 In^ the applica^ipn^^^apy. plass ^object cfti^ ■ b^ rr y : : 

configured to receive ca^ls, 'fifppL a. Nptif ier Ob j^ct. ^heri 
any one of a subset of events occ^irs^ f 7L m.ember , function 
in the objept is declared .for _this, purpose *by the 
creation of a thunk. As., previously _pes.qribe.d_, c - fchunks are 
30 created, to redirect, pall.s . from .tfre^otff i<pr .Objept,, in r; the_ 
VCO, from a public global,, non-member, function ip . the . 
application . (called, by. .the v , Hotif.ier Objejp^r) 1 3 £o ^he^. - 
particular . _c^a.s.s, . ojbj ect instance,, and; member ,f unction : c .... 

intended exclusively for .the, purpose , pf^ notification v .. -The 
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receipt of notifications by t&k" application often" results 
; j -..in the: application^ dalik back to the VCC to 

correct, -compensate 7^br r> r§spbnd to the condition.' Many 
aevent. handle function as feedback 

5 loops ; Upon notif ib^Sibrir -'thSy' 'iliim^diately invoke VCO 
functions in response; 5 "isotffc&l assistance by the "client 
application is unhecfe^si^ 1 ^ a"pprdpr ; iat;e response 
routines- liave been : ^ettip' - : t?he Vcd manages the multimedia 
connectivity -systrem fcutb^^ 

lO^StUtti^m Prof iling ~ u - J --^-- 1 .-■ w " 

a ;o;;; T h e station 
\ profiling ireb&ahism^s' tffeP ^f i^tr Y&entif y tiie remote 
^station ^^- ojfTe 3 repr^elfted 3 ih° & Ji i2i6aT^ database 6i " 
potential !t •■reihdte- ,: ]Stat-io*ii i t^e'S'^'' 6n#e e a ^descriptor * for the 

is remote ; s^tatibri- is- T £^nii r ~lft 3 ^ c lient can 

now determine :< &ny ^noft^st:Snd^rd deVice "modes' ( that " invoke 
special f eatures ) c Supported 1 by tri&t^etdote L st:ati6n7 * 
Further, a list : b£ ^coff^spondifig 'nbri-standard ' 
capabilltieis ^ : iS^rlso'' stored in the delsciriptor , such that r 

20 the ' local ; sfe^txbh^ cah make a positive 1 predetermination as 
to whether the special feature "associated ' with the remote 
station "typev ■ is r : a^u^i c ly available f br use . Nonstandard 
modes' su^gor€4d n by ^th6 refobte station can " then be mapped 
1 6 a l oc al* ^cb Ati^Bls^' ko 5 £fca t *' the' V"C0 Clieht becomes capable 

25 at ava^red T -- r of' :: st^tioft r contrbl*' ; typically A bnly possible by 
intea?c2onriectio statibns from the same 

mefnuf aetUrer ~— VCO stations cari fiilly 'understand the 
particular ^proprietary lion- standard f eatures they 
support s TI?e-VCO Icixerit is capable of an extraordinary 

30 degtee^-bf cbmpatibility "wfth an Unlimited range of remote 
- : st2ttionsv :T v: "6^-—" — ' ' 




BNSDOCID: <WO 980921 3A1J_> 



WO 98/09213 



PGT/US97/15018 



- 39 - 87 - 

Station^ Prof ile qpn^rpl^r ,, V1 - ; , rr ... - r + ._ r; ; =. . 

v ^ This f Aftyarja. coiil^ l : ler 2 icp^t^injs three components 
that provide t^ef^ a - 

transparent mapping between ; Igcal^ station ^controls / .and 
5 remote station ; nQn-stwd«4 :+ f eature.g.r Local station : 
features, beyond those represented, v in the VCO control 
mechanism have specific .sequences ;r of, deyice mc?des„ that 
must be* set to activate them.^ ijloij^tandar^^^ . -csn the 
remote station wor3c the same : jfay ^ .^excg©t«-^hje; mp<ie^ ; -r. 
10 sequences are different. The three components of the 

Station Profile Controller enable the cljienjto-jtp associate: 
any local % or ^remp^ (mode 

sequence) wit£ a^ P5$$&?h£$± £1^. Ippal. jBt^tips.^Jni short, 
the Station Jprpf^ 
15 independent ^ l£cal 3 and, remote ; station, 

non-standard rf ,£ea£u^^^ the ; ability to r 

associate ^.pne r loca^. ,w.i1;h 955*.. £ * nA^:: exaiDg^e. . ,pf ; this: 
association is ,ip prder : consider- a L suip^^iila^Qe /system 
that maintains ; two specialized . : gea^ure§: r : ^ r 6 r:r\.z J rv 

20 1) , lit al^Lpys an ^per^tor.- tq ? rBmotely/gei|.|Bet:..tiie, 

current camera f rpija .,a variety 7 of ^ available ; 

input cameras. + .,.. 3 ..~ ^, r - r , h , :; ^- - t -;-* 

2 ) It displays an _"X M . cursor ^ od the. operator ;r • 
station video iipag^, pinpointing r; tlj§.- : exact *.r 
25 _ c snter of focus,, for. its, pujrerat 

.camera, ... i and , thq r remote station : wiil; :5ipve its «?. ; 
.selected .camera to, ^correspond ^to^ any mouse- 
, invoked t change . in r the cursor location. sP_*i;-the 
_ operation , display r ^therein allowing the 
30 remote operator ^tc> -.survey the . area- with : - 

simple mouse moYe;nent&.> ?The remote station,, 
will continuously reflect the camera/ s : . actual 
physical position by rendering a cursor on 
the operator station visual display. There 
35 is no H.320 representation of these 
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dbe^tio^isV beyond *suppor1: for sharing a 
cuirsor "position; the selection of a remote 
' camera is a simple operation, but the second 
feature is" one complex, proprietary, and in 
need of specialized library support features 
— the cursor movement mechanism requires a 
complex" feedback mechanism to move and 
display thW° n X" cursor ais intended by the 
remote station's programming. When the 

~ operator station connects to this monitor 

. -.y ^a:: .i;r k -V-;;- - :■- r- - v-jq: 

station, the operator station determines that 

the remote station is of this particular 

monitoring station type, and locates a 

descriptor in its database that describes it. 

u, , , - v., £-^3-»-^xon *i r ;a las a s c* *n -z o t< » * V r 
The modes "to select the camera are . 

represented symbolically to the VCO client, 

a¥id mapped to local station controls. The 

sequence of mode-setting operations necessary 

K to the u selection of the 1 r emot e st at ion earner a 

is''" invoiced by * offering the symbolic 

.j>.*h — ^> o n' . ;:^?r i .: , cr/:j* j?*.' 

representation of the operation to the 

Station Profile Controller. For the more 

complex cursor-aiming feature, incoming 

cursor position modes are mapped to a 

virtualized' de'r^nitioii of dur sor movement , 

and passed °to^funct 10ns ^ in" a ^ library of 

: ~ supporting^ specifically 

to ^display it as required. Locetl station 

mouse mo demerits over the video display 

'"region^ ori^'tfxe operator station's bitmapped 

display, are mapped to cursor movements sent 

to the remote station via a similar mechanism 

used for camera selection VCO's 

hotif Ication mechanism 'that enables ttie 

concurrent processing of device modes, 
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sending and receiving them to /from the remote 
station, at the system level of the GUI 

application, , without interference from other 

,— irt...:\^ -~s Lf+HJ. i 6 as. i^'^rr;: 

application activities. 



Station Profiler 



This component is responsible . for. identifying the 
remote station. Upon connect JLpi^, it sets .sequences of 
modes, and conducts whatever query is, necessary to 
determine its manufacturer. To Jthis end, it compares 
10 modes sent back frpm the remote station to stored 
sequences in the database. , t _ ' 

KoD-studard Mode Mapper 

This component maps non-standard local modes, to , 

& t 1" ^•"'^i'^ 0:7 a a Don 3»ri . 
specific features, by assigning, mode sequences (and 

15 function calls) to an intermediate symbolic 

r^ ; r , alo-J ^ : ;o rv-Z™;^;:^ .Uac.[ c.^ ^aqaS;rr bt; » 
representation, which is then used in a feature mapping 

table.. The same* mapping is performed for non-standard 

remote station modes, however t^^pde, sequences are 

preprogrammed"; stored in a database descriptor, and 

selected according to the identity of the . remote station. 



Non- standard Capabilities Mapper 

This component manages the .capabilities associated, 
with the non-standard modes handled by the non-standard 
mode mapper. It provides a mechanism to determine if non- 
25 standard modes are available on th^ remote station, as 
well as mechanism to inform the remote station that the 
local station is capable of handling its non-standard 
modes. ... 

CLIENT VCO ACCESS METHODS 

30 Derived from this design are several methods for 

VCO Clients to access the services of the" VCO, so as to 
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^ make use of the^CO^s^^ 

connectivity oper&tiftGj- s^st4a r %hat supports client 
^ sessions . - \ -3V ^ .iox"^^:t;' -v. ^ v..;:v;:-ni k 

v.-.; >. .-o x± C.: v s 3 rut - , :::r: " 

Notes On Drawing vx£>.r .cr-xssco .c /- 
5,; : FIG. 8* depici^ used by VCO 

Clients oto~. access osetr/dlee'^df S" ^ particular VCO. The left 
of -the ^drawing-; 6 labeled '^'iREMOTE ••SYSTEM" , and the right, 
labeled : ^LOCAIi -SYSTEM* »" should not be ' confused with the 
i\ "REMOTE -STATION" ,, £OCi£L STATION" ; £*cciiss from another 

10 systeicrmay be fr onv -&r^^^^ a text command 

.stream: to -the h©st£'^ys*E^^ terminal. If 

th^rrcontrtflllHrfg ^sysl^m *i&& s * f &B&Sfc6tf& f Connected across 
c the Jnetworfcp/^^ data stream 

( in^band- : br' ^but-baiid^ ~<I6 : - tr r ansceivfe ^C'd rt7 cbkimands between 
15 ... the- two: systems . . ~NoteY^h%%? the l "VCO : a^xcteb in the 
: ^'REMOTE: SYSf M^^fe^c^t^lfh^ ; ^ loc^^ystem as its 
, master v- by^Iieii^l oyi31g ~35'bft&- command dispatching mechanism 
to connect to the local station^ 1 but hot necessarily over 
the:. network ^;vr:^:t.\: v o;^ A 

20 Summafyrof Ac c a s& K & fcfio dolo g i es " : 

r:o , cT-hrer services ^bf, "V^GOk' are by client 

- applications^ that^cbBsstillct - them > " and- subsequently make 
calls: tor r their faambcfe functions ^.^ Orice- constructed, theA 
r VCO , lies ^resident - in 1iEe ^h6§t ;i system as : an adjunct 
25s multimedia connectivity ^operating^system ; that can respond 
to "'requests ^f 6r< sfervice> a Whef^^accessed ih one or mor e of 
. the f ollbwing *wayss- no ^^z^x &• -A: * V"" — 

a.i "I »K " Cli^efvc^ applications' running fir the host 
A* ■'- r - K 'b system : * i a±^ ;: able to construct r>he, or more, 

30 -v v. - .i sy^Od- through r -the-^ u^al''' r Dxree^ : Member Access 

v - -'•-method^ €h;&£ is, : they call meixiber functions 
--ih~the veo r *s Sbftware eontroi - ' Interface , to 
drive a multimedia connectivity session. 
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To provide-^tfixti cojimiftwci; access from^ a remote 
^ ., system, wi^ql^-^sen(H;Q0J'f^Xlnnan'ds across . a 

network connection, a VCO/TTY Access: Daemon 
can construct a VCO in a host system, and 
5 then open a command text stream ; through a 

r : , : : system, commur^atTic^ system 
• <: - - connecting :? tp t^ha^ogort .can: send commands, 

r> and. examine fche^ef f e©t^ aQf their/; issuance, 
. , r m t . A VCO tei^ainal 0 s^&s ion :-is /esfe^blish^d upon 
10 f .. ; connection to A a remote system 'conp&unicasEions 
v . ; . ... r port that - ; is ^bei^g -mon j^or^d by a -VC0:: : r.- c: 

, , . : 9 ,.?rom tto^ Tg^speq|b4j5e -f>£; ^e ^srs&itfcjtje; jsystemv: 

: ^ r ^ , ~ ^ r ^^kRPi o9A u T^^ifeM 1 ^ - a Ife^^in^il;: cse&sdoni ..to t %r 

is „ ; _ , ai .. r , T . ^on^fl,! ^ '^PQ;#r; asj. i^e^red; to.ras rR^nxpfee- r ^ ) 

v Q . , : j. ^Qp^nm^n^ Access . : r Si^aply r , .put , . *V£?Qr ^c ommandsv axe 
; , ~ f . ^--.^sjue^ jdi^ectJLy; £ zg>mr ^remoter station*. ofrf dumb 
r ^ , : pr4 ,^^dLnal :/ ;to i^ waitving vVGP^ o^idacanofix acting 
; .... _ . , ... .on -its behalf ? -> ^ + ^ fsoo'' a-tis c: 1, ;:tv- vf 
20 » A seamlessly integrated remote YCQ ..control 

solution, referred to as Remote Member 
Access, is ap n acg^ss- method - t&at creates ; in 1 
a VCQ riinple^e^tatripn;!. a ^Med:ia;.<aontr:ol Object 
' . t , * . , — that- is expre^sly^^e^ignedi tmestablishjia^bi- 

ss , r . ; directional ^ t^xt rd^t^ $&x&aia t;hriOugh.Ta:- J / v; 

. , particular T: . system ri poirt. v^herr¥Gp^ command/ event 
. . . streams are n dir^g^ed-th^qugh rt i$ v . £<p >o p;c0vide a- ;, 
. M , level . qf - control .that; -allows r a ^VGOtrelient >, „ 

invoking VCO members on its ;i ow3 r; loeal. system, 
30 ... : , ( to drive a remotecVCprf £raf)^parentlyf. This 

methpd utilizes the- ide^tip-^l/. components and 
. t v , mechanisms as . for - r,emp£e-f VCQ;5>pntrol across a . 

, connection, . except t£at t^ A - cpanmand/ event 
,„ . ^ fc : stream is directed to^an 9>*£~*?£ nci 
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o : . cbinmunicaMoris^port^ ahd s h<bt the principle 
i . . ' . • o *x network ; eoririec£ibn; * ' : : - : j ■ — r -~ • 

IMPLEMENTATION * " ,*\r^s£> "3^*' S".'- c-a T '1 ? 

;:Thds section- '^cfi^es the fuil 3 im^lemehtation 
5 of a VMCS that-^ Supports -feoTteurrent: live audib, n iivfe * 
video ; -imaging/ arid - binary data ; transfer 1 seirVices \ *The 
:VCO peirtiiori of ^ the : ^ys€eia uust J bfe created to ^uppbrt the 
specif it: cohf £gura-6±bri 6£^devlces Installed^ : Compliant 
client applicaticTis^w that they 

10 , cbnstnict-.- Any .mimber of VCOs :: caii be 1 created tb : , " ' ,v 
encapsulate* diners Gc^iMa€±pns" ; df Sfevxdes instilled x in 
.^w'th^. sysrtTtoWP ■ AS i^stSrSce^ o-f ^-v^ ri (€h^€^eitci^s3fat^s^a * 
-~ device^ seftj oti&'x&x&s^ 

same dfeVibe-* set -*feb ^pl : i^atfon : f d^f f&f&t r VCO ; 
15 implementation may invoke the same d^ibeis' in ^ different 
way, or using different drivers (for example) to present 
an entirely dif f erent^^^^brinanee : ^6fl : l^^ D^endln^^ra 
the c&pafei-l^ties <$f"the ^tiS-systems - installed^ " multiple 
: :V€Os can^be\ inktanti^^ L fcb^ ter pr&vidW multiple 

20 multimedia cdi^ectivity^ sessibhs at the saiae ? tiite. There 
-is-mo limit -to- the -appl/ife&t&brr of the T VMCS par adigirii as 
long as ~fcKe£ speci f led- VCO : servxcer is" provided"/*' through 
some means ^qtb the clietlt application ~ at 'm^tk'ed 1 as r absent 
in the^veo^s eapabialt t i^s h alsti^%V : /; 1 - v - : ' 1 ^ ' ' i> 1 : ■ ' 

25 VMCS HOST SYSTEM REQUIREMENTS ^ " 

Implementf^^ in a 

micr oct oinputer •■* host - system eqxi ippeld" with" per ipheral 
devices- to process f audib and vxdeo signals, and a 
v..'. connection device^to^ Interf ace ' with A VMCS v 

30 can be cbns€ructed* : to ;: rujn ,! over aibost any "Combination of 
thia components discussed in' the r sect'iorf 'entitled Host 
System Equipment RequTr emiehts below/ 'depending on the 
level of implementation desired; support for concurrent 
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audiq, -Video, .imacje,, and (> da&a : seryia^sr is hereupon 
described for the disclp§^re e of ^ful/icYMOS implementation, 
but any partial implementation is possible without 
affecting the basic VMCS design. The VMCS is ideal for 
s limited us^jge i ,.e . v onl^ ^.^q^^L^^c^f AQnne^.ti^urity * 

Furthermore , the bewilder in£ Q array- of deyices for audio, 
vi^eo, dpta, ; imaging,, * apd^idegconf erencing, : that are now 
available, ,pf ten r Qpjpbi^ne £hje functionality of ifewq : or more 
devices , in*, which case :j t^e . gerceiyed -diff errentiation e 

10 betw^n them /exists only^in ,the -software abstraction 

layers that ,^ comprise ^ - VCO* :> For : ex^ifli?:le , an. audijo and , ' 
yid^o device -may, -1?$ eomfeinec^^n jqne; boards h^-.M±*l.J:>o~~r* 
appear 4 ag... Cm^. 3 tg) 3ri ^ ( nyjabei;; ofe ^^^e^t fpnqt'i.QJi:ali Media 
Cpi^tr q 1 ^ Qb^c^ support: :: use^ch^nisfa 

15 is iiidet^^ij|a,te ^ V**^ fzar&ig^&$i ri*£ rthe- : l^v^lr_vofr the 5JC0 

-r ;>.*^r.:.iK3 -xo::') ei-.'V •; r..b /n^^i * 7^i~ *tc 

Host, .jfya^^ Ec^i^uiLfant ,JMBqgir«m«it»i r.^":::> 1* A 1 5 t ' ^ " - : n i7 

r ( , f ; Following , are,. the requirements foi? ..IshA dkost -> *. 
computer ,, 4^pt.er .cards.,., p^r ^h^rals> ; aj*d T system : ^sof tware 
20 components requisite tq zr \MCS.,.^mp£e^ a? . air^acly .-: : 

described.,. .Each, item is. i^ten^ed: ^ to 5 represent i^n: example 
component; . many. j>er mutations^ > orf e^ure§^and£>h^r<4ware 
configurations .are . acceptably f9r actual ^gploym^iytv ci:: 
though the conf iguratiqn^ outlined) bel@^-i§ prpYi'dedr in i. 
25 specific terms to enhance the clarity of subsequent 

references. :^^^.^T^QJr 'xr>c * *u>Hv • c: 

•. . l^7CompatibJL t aT?Persgafk , 3L : : Oq®put.ejE:^^; tl 

; Ji Persona^ ppmpu^ier^ -is, >;ther. ^efeinrf^bpst;-. 
system*.. It ^hould- havej a Peritium pj^oc.e^^or 

30 , _ . running .at XZ^JOkz^^a^^^^^P^^^^^^''^^ 3 ^ 

sixteen, «(.1,6.) meg^bjtes^. p£[. yandon,. ajccesis .r . 
memory,, ..and a . minimum of . 5 00 megaby^e§^of . 
^ r ... backing ,sto;re capacAty rV : ?e rn^.o:; r. vpa 
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• 32-Bit' Multitasking Operating System 

> ; Th£ VMCS 'Host opetating "system should provide 
1 - " protecrted memory address space for each 

process, support multiple threads, and have a 
5 * preemptive scheduler. 

Graphical tJser interface 
: ' 1 A VMCS host operating system user interface 
should be event-driven/ and provide a 
-\ - windowed" ^aphicai "object-desktop" 

ib~ : ' " " 'environment where 4ach ^ visual component can 
^ ' b6 maifiipui^ted by 
? y &rfopyd£a^/cu^^ operations. 

XI x:;^ ^ : ^ : ^^udxa^ajdH^iaSo COi>E&" Devices 

•*■■-•' Audiovisual encoding and decoding hardware 



15 " ' * 'may -fee '""integrated with other devices onto one 



'or more adapter boards that plug into 
expansion slots in the computer* The CODEC 
1 " U:f '" i devices "f or tAls implementation must encode 
gitidib' and video inputs from a microphone and 
20 camera, respectively, to a multiplexed 

ki ditfitbl signal compliant with the H. 221 frame 
structures ^'Decoding must proceed from this 
j\ «. j. j. >. 2*2-1 ""compatible signal to an analog audio 

r ^ . outt>ut/ and" a VGA video sighal for output to 

f -v -~ - ■•vjro"" ? l c ... '".r .j.^^" - ■ --- . 

25 (for example)'" a video display terminal. 

* video Display Adapter with Overlay Controller 

:i <J A' { high-^ adapter must 

"" L be T: installed so' as ; tb~ work in conjunction 
k ' ' " with* a J video overlay device^ This hardware 
30 fl < ^..fe/j -'configuration will support the station's 

" ' ' r ' ** principle* visual graphics information output 
" pathway by enabling the simultaneous display 

■*"""* "of bitmapped graphical and motion-video. This 

=■*•'" i- *t ** - . - - - ^ ^ / .;* ' - 

sub-system must permit motion-video display 
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in a windowed portion of ,the main screen, a 
region ^grdgra^ for that 

purpose. .The /ove.£. lay .^qpntr oilier allows the 
display of motion-video over, a region of the 
5 bitmapped d,isjpl£y ? devipe by enabling the 

real-time overlay^pf . NTSC video frames onto 
the identif ied region^ of the main display 
bitmap* , 

• Audio and Visual Peripheral Transducers 

io " These; peripherals inglude input devices such 

as an NTSC camera to input motion-video, a 

VTA .Civ. i. 

microphone to input au4io,, and a 600 DPI 
colpr scanner to. ijiput highrrresolution still 

images. Output devices include a 17 w CRT 

ri - • y : :\ c o s o - a j? p t i. ; o o :*> r; ^ i s t: 3 - . -/ o * t : ^. ; ■ 

display ( i280 ^ x 1024 _,resc>l^ion that can 
display f 5 , 535 colors) ^fj? 1 ? bitmapped and 
motion-video output, a .loudspeaker for audio 
output , atnd a color ^ase^ pointer for 
hardcopy photogr^h and, doqument output. 
20 Audiovisual devices .may plug into analog 

signal ports on .adapter, boards designed 
specif ically .f or -the, purpq^ jof PC bus * 
interface, or into standard digital computer 
ports (according to their,, own. unique 
25 — interfacing requirements) . . 

• Media Access Control Device, Drivers 

Device drivers must be provided for the audio 
and video adapter ^ }poards -X including the 
overlay controller ) enabling the 

30 initialization, configuration, shutdown, and 

" querying of each. System^ device drivers must 
be available to input scanner ^ images , output 
printer images, v and control system data 
ports, among other standard system servj 

35 " • Network Interface Unit ? (NIU)^ ^ 



3 0. 



rices , 
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^ - : ^ A hetfwark >--±rft;"^fac# ; Wi*f€-must provide the 

\ i physi^ : l ;: ii^ It needs to 

— suppbrt- ; a v 'mln-imim £ trariW of 128 kbit/s 

*' T;; r t3irdugh cc a' : pies ibchronotis network (see 4 

5 : i ~ ' " * U. BlWbkvI A*EM , 3 -¥cAih3at?xon f dr Broadband 
- - Networksv EnglL-fewbod ^'^lif fs / New Jersey, 
: ..prentxc^ «a-ll r: 3PTW, ^ ^ 3 6-37, 1995) such as 
that provided by the Integrated Services 
Digital Network (TSDN|. : ' ~ in the caseTdf ar 
io ^ host PCT,^ ^ Hie : physical hetwoirk Connection 

^ v - o : dktends 1 to' afi -ISDN °phorlfe jack; front an ; : 
• - - 1 ! ! Vdapt^fc : b&^ b£ HEhte - 7 > 

t^cau coni^-t'^ir-^ ^axpdiris f 6r5 A ¥28ts r A s £ uily^dogital 
r - - : ^sdW i: mbd&n e E&rx£<£ n £s HttsiiaBf & far "tfixs purpose . 

The ; 'neWoi^ x 
;; ... : v ( : ■ : ^ prbg^ ; df : £hes physical 

— n , "^'riet^r)c service^ ^sLttA ^.xn r tffe ^-ca^-e- of y5 thfe 

conf a^x6n # l ISDN : network 
20 * " - " 'prbtbcbl sbftwire' must* provide iacbessxbxiity 

k> ; : ta cfe iiore li-dhann^ls (f or 1 encoded 

r ' , ^ audi^vxd^MWta) 'and to" a- - ( d-channiel:* 'for the 
;/ : oZ * cmt-bahd^ sxgnaixfrig xreiquxreid r fbr H ^3-20 - : 

^ - ! " v ^'protbcyi c ^pT^^ni^t:xdA'm DatW packets from 
25 the system must be directly accessible for 

~ crjn s^ the 
•a ! — — (audio and video 
£ z rrv : o eof^cs ) V c " : :> < " y - ' :: ' " ^ 5 * ; ; 0 
.?<):■ t: e /ii. -tjggi> H £asie R^te interface' r ( B&X ) 

30 v l vr . r. i : c Fbr^the preferred ft ISDN ^network interface, the 
..^r'.v 'tl r c..:. vfcL.;-:,:;^^^ tb* establish a : "connection supporting 
: : lo ' -'^e kliity^ec^ is r ' generally accepted as the 
Bars.** : j ^^bi^te : m to support 

a primitive motion-video' image (with a 
35 concurrent audio signal ) across the ISDN . A 
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u '1 - u ' / v *^yp^9^^ ir 8 ^ s*^^; 11 ^^^ 1 *; utilized as a 
^ 2 { h+lci 0 chan^ most 

{ ? - purposes.,, a ^tjc^plerB^^ line 

- .1 :< V: . , £pnf i^^ratip 1 }) xk^ft*: ) r * s preferable , 

5 : - c : r , . :; z: i as, it is ,capj%^e :^fi, pr-p^ucing an image closer 

H v r in ^quality >Jt£|afe i% generally considered 
: acceptable in-rothep; v4.-d£© -applications. 

system Development Requirements ,:: , ^ ; „ ; 

r .... , Developing a VMCS-. from preexisting hardware 
10 components is., a f combined c system r anc^ .^applipation software 
development §f f o;c£ 0 ^Initi^ a VCO to 

, ,a3ntrQX,a ,set of :r 3^yice^ a i^q$ e s^g 
thaLt involye^ gagg|^l ,i^^ 

software, and implen^ijtatio^ specific 
15 protocols, \ i^sid iij cj ;r ,uijd^r T t he >H ^3^0/^g^ric . While 
. ■*, im^le^ntatiq^ r p^ c the ^r^txafc^^ is non- 

trivial,. <X^Xy3^n$& f -is Repaid ^%i3^ times .oyer in that 
i nearly, <all of t^^k^rneJL source ^^cod^^is^ propagated, in 
. rote f jashior*,- to ; create r a a new VCO rthat rt qan readily 
20 support , ja ,new j set o^f 4evices^ c The., client application 
binaries -are jdirectrly ^e-releasjable r-r- r cl 4 ient programs 
are fully device- ^ind^jependent f ami run c pver , any VCO built 
to ; specif icatijon. Requirements .-to ji^p^ement a VCO are 
outlined as fpllow^:,^ ■ 3 , <rr ,. cj; ^.^^.{<- zd-t 

25 - • - ; t>®^* c ^:? 3u:!C $ xP r P.Yf^S?r?t:^^^ necessar y 

description 0 pf ^^Virtuali^ec^ Multimedia 

Connection System to derive. ja^ design for an 

; actual, implementation . ; ,A ^om^lete .set of the 

, , , XTJJ^rT ( recommendations Ref erenced in ITU-T 

3Q- r , ... .. Recommendation H*3 2.0, are t a. necessary adjunct 

.. . to ^ the - implementatiqn . and testing of fully 

... . compliant . protocol ; imj?leme.ntations (see 

s . . . , r REFERENCES ) , , . • , , , . , . 
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• " " C+V Software Development System or a 

functionally equivalent ob3ect-onented 
development system must "be used to create 

*** " £^r , v.'^* titSx^j? »" ' s 'Ti* ^ -J 

h>o€h tHe VCO ( server) and client portions of 

» . * ■ * ; :i;v.j: v rilxcts ;o ^ * - -a:-..; It ■-; .: c ? 

5 the VMCS. Full implementation of the 

- ' ' ; ~ ref eirehced 'AT&T" C++ language must be 

supported. 

. • Developer Toolkits provided by hardware and 
software "OEM^s,' whose components are to be 

10 " incorporated as VCO components, ~is^ essential 

• - < ? .» if- £ ^'^r^A'-^L ..." =*?;"s tv; v ■-. -j'r-v 

to porting the device- independent VCO kernel 

to a new multimedia connectivity sub-system. 

Software tools to create the graphical u;ser 

interface modules (such as exception handler 

15 message "boxes and configuration displays) 

must also be available. 

i.*:' .'j' ik' vr I l-.^.o.? ^'.-kv "i.c^ : H3-:i yttc. :.;■'.£ "/jf "l.T ±o ^'^r " v ' 5 

: j - * T ?^ • f . ■/*•• 1 ; j "to- \'^^:^.:*;i>*r^' 'J* .-.c rc'..'^ b i : .r" " 

Software Development: Considerations 

■ ;. r -: « ^ .7c: - ■' n re / r; vj.lv c.i e :->cr-i ;* . r ^ v7^-:' 

To restate the purpose of VMCS server components: 

it is the primary directive of every VCO to bind, 

20 dynamically at run-time, a connectivity source to a set 

of transducers; "and do so in such a way that the service 

provided" to client applicatioris serves' as a mechanism to 

^ isfiare spectral irif oirmation 1 beti/eeh interconnected 

stafci nns . In the use of it, no" consideration is given to 

25 any intermediate data transmission methods employed. It 

is the responsibility" of the VCO implemented, to ensure 

that sound and light directed to and from the remote 

station, are somehow seamlessly, automatically, and 

transparently transited over the void that may exist 

30 between data streams associated with the source of 

connectivity, and those associated with the Ipcal 

transducers. Most systems utilize an integrated 

audio/video hardware design to provide a direct analog 

signal link between these parts — consider those 



BNSDOCID: <WO 9809213A1J_> 



WO 98/09213 



PCT(US97/15018 



- 99 - 
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manufacturers mentioned ..in tjie BacKgrpund section — but 
this model is crippling to the station in its other 
purposes for reasons aforesaid. 

The operating system type specified for this 
5 system is characterized by^ t^e ability to spawn threads 
that run concurrently at ^s^eci^ied priorities. They can 
be utilized to support transparent {to applications 
, running in the foreground) real-time data streaming 
facilities. Data streams to/ from connectivity sources 

10 can be attached to /from transducers, so as to bridge any . 
"gap between discreet devices installed separately in the 
system; sharing data between, separately installed devices 
requires read/write operations executed by the 
microprocessor (there is no direct analog signal 

15 connection ' between devices on different adapters). With 

the'" specified operating system type, a station can take 

.alCiSClijve eel oeis ■j-^: 
advantage of the multiprocessor personal computers that 

would support' the transfer pjf, data at very high .speeds 

(between devices in the system) , even at rates sufficient 

joc -i .rsv 3 ZOVS &i~K\r.y-x tort's :?r."-i:?C3.a--. >■■..' i? 

20 for normal system operation, wriile processing audio and 

video in real-time/ 

Whatever mechanism is used, hardware or software? 

■ < ; s*r mriT v,:.-. r -.: o~- -^.c t-.m •c:..:.' .cypr.; ? 

the VCO implementation must create the operational 

context in the system, dynamically when, invoked, to move 

25 data between system components* It must do so in a . way 

that is fully protected, secure, and unaffected by other 

system activities. The creation of the sub-system's 

, . • i . v^r-j.i^ir^: rov ":c >- J , :i.ir.:*: Q03^:: ^ 

operational context* must be transparent to the client ^ 

application, as must its destruction at session's end. 

v*v i. v. L'fif.'. ■ vo'.'.*irr?" ^ ^tm. .:zoi 

30 VCO SOFTWARE IMPLEMENTATION 

A VCO is mostly comprised of software objects 
whose member function implementations are overridden by 
more derived versions of themselves that provide 
structured access to the services of installed adapter 
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devices* As tHe ; VGd-ircKitic€urfe is '^ direct application 
of * software object ^echncJf d^V^ to elucidate the details 
of its embodiment °enfeai"i 7 ^ components in 

, terms of -a dlass deSriva^U-rbri ftierairciiy ; v Next f ollows 
5 examination of the Afdo r ' s-cl^?ss structure; 

VCO Class Derivation -a-/**^-" 

One : VCO impleider^atioh encapsulates one specific 
sub-system cbnf iguratrirbti that; exiiibits "a particular set 
Of : propferti&s ^capabilities) " that tleiihei its unique 
servicenprof ile unique- 1 Irf the- set" of standardized VCO 
..^operations: ^dt cah^suppo$-%; &ut fvo^'tfiMfeireiit from any 
other VCO in the way it pre^^iits^thiitf ; tb A Client 
appl icat ions? - doirr espoMi r B§ly f H ^cb q i s s no different 
froifi^y^ 6ther r: in In fact, 

there ^ire v & nu^ to 
consirder prior- to ^CO^desfgn specif feStidH, thus speaking 
generally towards ^ -applf ca*£i^rf of x the ; cohdept . . . 
: 'drj z ©: t More BeSrlve^ class&s 'i^ the vbo are more 
i,- >> v* %isvdfee^dependl^tv T i-anigfin^ : " from the device- 
cuv c ^ ?> ? * Independent - VDI r ' bla&sesf, ~' 'to • 'the device- 
li* ■ in - ^dfepehd^rit class"' PDI; * 
^r. . - ^'olrejegs aeriive^elasses in th4 VCO are less 
;-v£ ^-'^ ^-<dl^ VCOs contain 

^'/~ ^^'^ ^ tlie same-aevice-xhdeperidertt kernel (that is 

r : - "comprised 7 of 1 ''5laSs r 'VDI and all those from 

- — ' :v: - r -. : - ~yM±&h^±t i^°d^rivedy; ir ' :; ' : ° 

! :/ «t ; time critical, 

" : '- ~- - : < * ranging c f roitf thd VDI *ta£at responds to 
- *,:/q - ^oc^uiPrerices^of^ Werits 'iii OS-scheduled time 
/: * ^iicesr, to* the POl that can queue events 
' " : 1 ?: - ~ : d\trihg 'interrupt^ 1 ise'rvice "routines , invoked in 

o '. - :i f c^, 2>" t ime 'by 1 ~d ^ V ice requests for interrupt. 
; c r: .. t ^^r^ - cferi Vei? impTettoenta t ions (more device- 
independent default implementations) of VCO 
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virtual ine^hers . substituted -with a moire. 
suitable .implementation ^ove^r-iding thejm ;vith 
t one r .mo ( re ^de^ce-^^c^ic Residing in a more 
derived. clasps) ^la^VA^o a default, function 
. is % . provided <vg>I,> -which the programmer 

can override in his particular implementation 
of the same feature. ^ - ; :j 
r In mo?t: ,cases, wq^f^ti^l P0% : ,of , the VCO 
source code is reused J.n th^ ^n^xt VCO - 4 
implementation without : mpdif icatJLon > 0 £ue - to 
the imposition ; of r rigorous functional r v : : : 
ppnstraints : ft>y th$ 0 $gg^ ar^hijt^ctm?e>;ion rits 
^^l^p^trugtu^^ 3l t ,.. v £l - :r o-v rvd^c 

A pu^ yArtuaq. ^TO^be^q Agterface^in.; tbe I 
n d^vice^i^ rmor^ :; ider : irved:v 
, deyice^cpn^rc^ ^ge^bers 0 in^the .dgviGe;- . : ? r 
dependent .PDX , rt imgQ.s;e :;9 1 ? r i^^is^^^ion -Qf . 
# 1 og iqa 3L ..fxom phy s ica 1 -^ge^at 1^1*5 . This . : c 
isolatipn q£ ^ logical <>{^^aJ^ons from physical 
deyj.ce. operation^.,. is i( y^al iz^d by exploiting 
ob j ect-pr.i ent.ed r sof ^fL-^e.rvl^guage constructs ; ;. 
integral to - t the, language^, itself ; structural 
integrity an£ layering operations in the 
VCO r is enforced r a^ r th§e»9§t v fundamental level 
of 5purce 0 qpde..^xpra?si9n* TJie device control 
members u^ed ,^ i the c VD5 s (tp ^Jend physical ±2 
device contr^X >tP^ the implementation of its 
algorithms) f „$x& : r^ccessi^le ..directly in the 
same class, ,but the, underlying device control 
mechanism , is. . (for. .all . i^feents^nd purposes) , 
in one more derived, and not 4ijectly 
addressable.. . Resultant ly ^ ^ny ^changes to the 
way these .more. jderiy.edL ^(deyAca t .control members 
are impleinented^ a^e bexond r ,its disperning. 
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:j W ; ftesi^ft^^ an*?"'"" 

: physici^ in 'the VCO 

architecture, are" incorporated so as to 
intentionally expose a well-defined, readily 
5 exploitable ^ In' its' layering^mo'del , 

' % \fh&:^y''%lx&"c6^'\&cT^n6lo^y is ''rendered 
r ,; ' j * ' ' amenable *tcb s^cific extensions of concept. 

f The Implementations ta of certain system designs 
' are significantly reduced in expense and 
10 difficulty as a direct result of tlie^ well- 

. ; , i r - r • def ined ibgic^^ 

* ^ ; ' mechanism; 0 concept 
^ •' JJA '- ; - " a dvl^ mechanism 
■ "i mc-Lude: 

15 1 " ^ ii: • for 
^ r r "* r ~ T :? iiew ^sS^^tim ' ttiiif igfirations 
v r " ^ ^iStrifcuted^ VC^ dev4lbp&ent by VDI and 

u — ^ " y - - : * ^ :x PDi" r dSvelopto^%^ tfe'aifc^ v 

ioi^^^^'^^, ^ embedded PDI 

20 ; •* ■ :r:j: ■■■' ,:;iC impl^i^ntatibhs ' 

li • "Distiribt^ control systems 

...'<.-■>;:■>■ .. # . Remote ^tatibn conrroi' and diagnostics 

^The depicted in FIG. 6 

shows^tiie 3 c:iaSsi^ %Kat ^irfectiy cbm^irlW the VCO, as well 
25^ as adjunct^ clkss^" ^Nocifier aiicl MdD)" that are used to 
r implement ~ its £Satu£-e W^t^' ' Every component shown is used 
in every VCO ixrtplementatioh <a*a&t ly T as shown. Class VDI, 
"being 1 €he^' Vii^tuiil* Device" Yhter^ce %sed - by clients to 
access : the v66 r S encapsulated ^ub-system, is the only 
30 class; besides the pliBlicf constructor and* destructor in 
class* VCO, that contains public member functions. The 
symbols "us£d J t6 describe the >y various * relationships 
:i ' b^tweeh' crlas^s r are* v mti§tiy w proprietary to 'this 

disclosure, r as J ncS Vfdely-used^ convention to graphically 
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express .objectLM:echno.lp^ adopted by a 

maj or standards^ orjganiza^tipji,., . Symbolic conventions used 
here are shown in FIG., 

Summary of yep. Class ; p.or.i.yafcioj : ^,. ; ;. • 
5 Each VCO is a ^composite*, .derivation of the six 

classes.: Terminal , ^ Exc^ptipn /f Eyent ,■ , VDJ , VL, PDI , and 
VCO . In the order of least „ tp_mpst r <ier iyed , the 
derivation sequence for £h@., yjCOr. itself , . proceeds as 
follows-: •. ...... \ u A ? - v -j : — ■ v"\ j- *; " : 

io • , . Class enables ~, the y CO to send text 

^ _ messages *Pif?J? of-r^ar^ctftr output 

. devices, v y e JPl^y^f^^^l?J?Ssages # that are 
subsequently interpret^, as., commands. Since 
r the VCO. terminal . caxu be,, programmed to use the 
15 v^"- vY.C0 5 nptif ica^ipp. mechanism as a virtual 

T , _ ^ ojytpu^. deyXce^^, the class contains a pure 

virtual^ member.- usegr 'to -direct text output to 
a No"tifier Object, configured for such 
purposes. _ This , jn^mb^r ..is overridden by a 
20 supporting „ member ; f unction ir} the more ^- 

derived , class. Event ,, , and this t override must 
be present for class terminal to compile. 
• Class Exception i& ji^r^vpd^t rom , : -jc;-lass 

Terminal, and, is defined tp, cpntaj.n member 
25 functions ,and _da:ta ^elat^^^p r reppr5i|ig £{*tal : 

errors by responding in r som^ pre-cpn£igur^d 
way. In the^ mpst. primitive : sense T th^.-pnly 
service that , claiss o f:xpept ion 4 must ...fee able, to 
access is some method . tp relay, th^ ...f apt that 
30 . the exception occurred,, arid by^infteriting^ 

members of class terminal, it ..can. .Glasis 
. Exception also^has^a ; yirtual ^funp^qp .used, to 
. shutdown^ the VQO / wbeQ.,.ar^. c ex^t,ion occjars.; An 
.override in. thfs^VDI pEoyide,s , ^n t . - ^ 
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- ^ v : ampleftentatib^ the VCO, as 

« : Claii-EvexrS-ii derived v froitt r class Exception, 
r.vz* ahd : is ^def xiied^tc? I con€aln^the VCO event 

5 - • - manager; 2 wliircli x iiv turn r manages the 

-notifl-cSfloh 1 inVcharvisin; £ 'it maintains a linked 
: " ~ r object which are 

^hemiselve^ "each? individually derived from the 
NOTIFIER daVaf stru^ur 4 / E^ry Notifier 
10 ' i - Ob ject ; ; is' a : : jpf btect^ ^i^sf^-that is created" 

■ - by f ci^ass -EveShW antfis t Mfend to it. Class 
- * --^^ferity-i^ nB*%fcfiia?7"' c&^ J c¥e'ate, delete, or 

rc ^^^':'o^^^^^B u alt&Mk %-b%i'ii%t^ r taS2bfi?s directly except 
— ^ - - ^^embe^^f^'^ Notifier 

sis'- - : 3 ;; fah^cteM' a^e? e^senHaTlV 5 creatures of it . The 

0;r- *^ — ^Veht ^ahdlfeSr-^s the~ ; V^* / s L( *' proxy" to the 

.;c -r,-:d:v-ci 1 -li-hfcS^^ist^ bf r;i NbtI^ler 'bldFf^Cts . Class VDI is 

.: r -~ tx a ^p£ote£r££a' i^rivati^ > dlass Event* It is 
u ^ i. ~. <j e £ S&fedr to- contain' a lairge 1 s£t of members 
20 - ^ : ^ -%hkt cibiaDtprii&e - the VCO Software Control 

- 1 7 Itiierf ace v ' i and a number of ^ device- independent 

: " H — " " pr©t<^ ^ Inheriting the 

- v/u r.- - i. :; - r. fedr^ices^bf D cla&ses Terminal; Exception, and 

zcl -j. ^-■■"'^ Event; x it is -capable "6f presenting the entire 

J2 5 c L ^ - o„ ; c^af VMC^ c cohnectxVit^ ^se^Viicife^tJirough the member 

. ~i si^ro f unctxoris^bf ' a singli bihary software object; 
*■ :.;c I tHa€ : 'i^/ x bne r Hi?stant^ construction 

v : : ; f. r., -.n s c J^j f -a^cla^s SeSr xved rt trovi z itl r ' ; 
:? » v —^filaSs^Vfi : is ^'de^ived irom blass VDI, and 

30 . >^ " e K.v.r; prbvifies -a lobatfbn f or ' an : implementation - 

- ^ ^ * ^ * : dfeperiderit' set 3 bf routined : to : map physical 

and responses 
in>z - :.:r ~z '£<$f f£o m th'e logical 3r^re^eritation 
i i ->«:s^y :s iii^fp^l^©d by ^Sttitefrg ifi tti£ VDI. Most of 
35 — 1 v ~ - - ^ : its ! nmfeiabers" are : private tb it, and narrowly 
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i- .3 .^cp^Pfiq^^^PSi. -SlP^yy-sjP^? 1 ^ to "translation 

an^J ^pping^se^viceis^^rej.raade public to more 
t „ ^ . derived , classes* rth^^ish .to utilize them. 

.Class ^pT^is^qj^^x^r^^^yhi and contains 

5 v within r it,, p^iv^^^de^initi^ns and 

t . implementatiaq^ o^j-member functions that 
^ override, the .pure -.virtual device control 
members usjBd iix r ;th^ ^ ■ ^?<r% nvoke the 
services of ^physical rdeyiqes in the 
io ... . , r .... encapsulated. mplti^ed-ia r connectivity sub- ;: 
T .. ^syatem ^ The , .im^l^ment^biqn -^of the pure 
, in the VL 

, >e ... -^^St^^ s ^^' ifi&si *.£?J^P cture of 

. ... . v ; ; j. ^£^ e ^^3nd^^ syntax Ao 

15 „ . ; . ^ ^ u Jfcl^£ % e v*P?P?? d -^y^ "tbfb yM 0 *ri5np3-ementations . The 

r y n J^D^ ^ontains pec^nisms t;g>. ; access the VCO 

^ ; s . < MpA^La .ppptrol^ Ob^e^t^ pewjLce; Control Mechanism 

.... .(Mjedija r Cpntrpl.. QpJ&pp&J -* 0 ?^i? mechanism 
,r;flije^ upon, the ^^ainte^jmce^pf a linked 
20 , ptg,e£t : , list gf » instariqes pf d class MCO 

r 0 maintained : much^like^ list of :l 

_ r , r , : Notifies Class MCO is 

. 3 ....... derived f rpm^ag ;MCOPARAM -; ^ata structure that 

.. . r . f s^ryes as,,a r geijerftl purpose^ repository for 
25 f . device ^fjQntrql ^nfojrm^io^^s associated to^a 

pa^t^cular ^ignal^f ronf 0 a particular device. 
. • .As . , w i^ ,^^5 a ^^ n 4*?i^rat4.on^pf Notifier 

Objects*, .instances gf ^class MCO are directly 
, accessible oijly ;5 by .the^ppi^^Qnly the PDI may 
30 , . , directly examine r ^modify , and invoke their 

member^. ..The desigji of ; the -VMCS is to promote 
it^ y tiliza£ipn ^in^ .a.,-, variety of operating 
, environments _that inclxxd t e ; i di3tributed 
systems, t .j^mqt!B accgss across, a network 
35 r „ connection.,, and ^text . coipi^nd. : ( teletype) ; v: 
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"interface* via dumb terminal. Members of class 

:MC0*Mr"e*~ accessible to underlying Media Access 
CoiitrM Wb^V^ 

make b'aTis**%b ' the ' same to invok^'device 
5 services. 

Class VCD is derived from class PDI, and 
r ~ fKihctioh^^^^ the VCO class 

structure; The only members it inherits from 
its parent classes are the public members 
10 7 y ' 1 x that ^ ^bb^rise- the SCI in the VDI . Its 

" " /u " " : ; construc^of ; aritf destructor call those of its 
pareiit cl^sse^ invokes those of the 

. . i ,.v VDI to create fcnd destroy the VCO session. 

Class VCD contains all additional 



15 v " implementatibn-specif ic entry points (object 

members) that are presented to client 
applf dktions, '^inclbi&i'rig' extensions to the 
' ; h : v ^ :: ^ c §^hit b ife r xw related to 

controlling the connectivity session. All 
20 client applications proceed with the 

^ f " ekp^dta€i6n tliat" the invocation of VCO 

services " will' always be accomplished using a 
poiritef or'reference' io class "VCO". 

Class Components 

25 Next follows detailed descriptions of the 

operations ' that must be implemented 'by each class 
domprising the vco: " " ^ " ' 

: ' Clas& Terminal 

■•< ■> £ provides f ill" implementation of the VCO terminal 

30 services by maintaining a list" of output devices for the 
output terminal, and writing all text message sent to the 
terminal output port to every device on this list. Text 
messages sent to the terminal input port are assumed to 
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be VCO text commands They are oarsed into tokens, 
decoded, r ^ n ?L e ^cuted ' a . s j £QJ . ^P^^Pd.s * -JTJie sub-components 
residing in this, class : are .listed below, with an 

:"' O l -.T T: ■ r.' - . 'J- ' \ • * . * - , O H« - — f -* - -■- - - - ■ - 

accounting of the specific, operations for which they must 
5 provide support . ^ c . ^ , . 

• Terminal Stream I/O device, Controller 

Operations supported by^ Jthis sub-component 
must include the r following:: > 

• Add output devic^. to list 

10 • RemQve output device, from list 

• Writhe text mess_age_ to; output device 

• Text Command Decoder . 

Operations supported by this_ sub-component 
must" include the following: 
15 • Pajrse text command message to command 

token list ' r . # 
_ • ^ Verify, command . synii^x. , ^ 

. • Execute, command token, , list as SCI 
. command . r . 

20 • Text Command Encoder 



Operations supported fey r thi? sub-component 
must include the following.: 

. Ve ?ify, cpa^and.... syntax 
• Translate SCI call to text command 
25 ~ message r:>n*^q^ ;0 ^ ^> 

• Linked .Terainal Stream, I/g peyic,e „ List, . 
The list itself is implejnent^4.,a^ r a^lipk^i 
object list, where each object contains the 
member functions and member data .neqesf ary ? to 
30 transmit data to .the filey device,,, signal, or 

data port ref erenced by v it ff _ r „ s r r, - 
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Class ,Excw$t&'b&.~>.- o t^i*\-«3 !?'SJ3Y2 *:i;>vctZ 

Provides full iTm^iemeiT&^Iojri-of the VCO exception 
handling operations that include reporting th£ Occurrence 
of .the' exceptldn^afta^sfiSiafa^ht^ shattiftg" 1 ^ vco down. 
5 Additional featured '-"bf -'fcii is* c omponent "include the " ' " : *' 
oaaintenance :of •aif-en^/aasSbke 5 f iSg "that £s* ""tested by 
every public MeaKer r rfaftctit)n upon entry Into' the VcO; a 
disabled' VGO -must 'r^ject^y ^call Into' it/ : andlreturn the 
"Disabled", result code tb^ the caller ;^ There : ar'fe a^humber 
o of f iagsT thac can bemused- to : configure 4 the' e¥tfctf modality 
used by t2ie:%xceptibn- handler' to respond W exc^tlcSis', 
and each -mkdality^must^be •< s^port6d :t b^th^ : 6x^^bri : 
handlers japife m enta€'ionV' ifi-dccGra'aiid^ wlth the' by - ^ r - ; ~ - 
definitions- saoi/n vifiqrfcffS 6R*"tt& suS^coaponents ; residing 
in this class are^sted ^-be^ow? 1 with^an aBcountlhg" of ' the : 
spedifie" operations ^f or vWifeh ^iyllttst^rc-v-i&e support. 
.:' -r.--i.'*r. is.- jExcept^n^ ftandler" 5:i H - d t-in.^Y,;^- = 
-.7:;. -i 'Ha 4 Opera*j^s^supported^ 

must include— the f oilbfrlftgY 1 " 5 '- :n: »-.:?• c '■• 

-Process Wdd WceptWh^ -'accordingly (see 

• Proviae v 'f or :/ capability to" displaV debug 
a . o-' information -message ! bbx * : ' 
o >: -Display ''user^ irifbrmation inesWage' box 
:!■ send -€ext i. information" message" to 
'"'■? fJ "' s '' - r;;;v °* terminal— -~ t ■ • - £ r » • 

.-.o.- \:.v i f; - • t ^ig^er'-^6^£f*±e¥-^n "'-exciptioh ' 
ft : : • sg-i« -^Trigger 1 f VCO iiiisableif : ftechartism on" 
"'* !/ * '---'^ -3 c exception -. T " - ■■" ' '~ " ■ 

30 _ • »*' •'-* fiii&aBl'e^'^tfchle^is^ ' ,v s -' - '■ rr 

3 * r. .:r.s*r. -Operation's - supported T hy ' this sub-'component 
::. \j. ^aus^^iTidlude- the" ifoliowihg: *• • ' -' * ;c 

• Maintain VCO enabled/disabled fllg 
,:. : - :. * - ^-Provide' s f or "query 1 of Enabled/disabled 

T - i:rri -flag f - : (see 'FIG'V ? '*W) '• •' 3: - 1 '■" *• ' • '- : "• '■ : 



20 



25 „ 



35 -'^ -V 
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• Invoke system shutdown- utilizing virtual 

. .. * ^overridjBr.rdrr^iyD-1 

, . Pr-Qvi^es^full impleajentatigQsof, f ttie; VCO event 
5 manage^nt ^operations.. .A^L^fe^^ ^to%±££&&*Qh3Bct.& is 

maintained ,, arid; a m^chapis^, to, digger- thetm ^is contained 
in this sulp^omppnenf . - i;he vppj-'4g^fitr^que.Urin.9 and^ 
dispa^tq^ing^ mech^n^smsr are ^Lpcate^^ip ;t^iis component, . : . 
^ though critical^^ectioh^hapdli^g JXKay, be; located- in: the VL 
10 t f o make, use of. spepialt, operating, system support £or : 
semaphores, apd thread, blocking., f eatures> rThere; are L 

thir^y-1t^R : i 3 2)z A ^S^bB?^ ^^BB^-^^^^y^ &&&& ^ - ' • - 
s tandardi f pjr w V#CJg -yse ~ - glfti 6£o s^pw^fj^fc symtoo lie i 

. idfP$4 f /? r ?r^$o$^SSi f^ nt rSd and^p^ovi^e^c^ji^iser ^ 

15 c^ef initj.pn^. f gr *r§ c bf^ cU* 1 ® ^BfeXS^-SSieS? 11 ? 74 ?? ?f e t&e^yent : is 
labeled ag..^^® 3 ?^^:^?*® ilJFPX' q^^spe^w^e^^SWX / ?.4nd">:- 
accompanied by a code that r; ,gp^s 5 prw clarify the 

specif i.9. ..syptem, c^mpp.nent f rp^ ^hichr. -jthe event is likely 
to (though not n^e^arily) . eM : v .n 

20 ^ „ . • .^YCQ .^develoj^r^ work with a new : : 

device set, must identify the most Reliable source for 
VCO, event.? ; paginating . ip^hardwajre , - and then map vendor- 
specific representations ^qf , ^he^gvent; to those virtual, 
standardised* ^ and, (^escribed ^ in flG^fB. Third-party 

25 device drivers ,in r t:he s I5Ap% lay&x o^ay^set prpvide access to^ 
events identical in meaning or f^qntext to those cataloged 
by the VCpj spine , y interpolated emulated derivation 
( from events _ closely ^el^ated^ *,may, Jbe~ A 2jeces§ary for a 
compliant indication of the standardized occurrence, and 

30 any member functions created u t^c^ j|ppso t x^^1fc? 'the a 

representation pf ,one t suqh c^ly ^ar^ : ^lly ;;identif iable, 
should reside in ,thja VI ls^ep .i^V^ 0 ^^^ h V members 
in the PDI . r . - r v- : ~«. .ri^-fr* ' Oi * 

The event manager is ..alsprxespensible for managing 

35 the flow of trace information po, its .terminal output 
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port. : The 'sources . : f rdm- wkicli tr^a&er information emanates, 
can be programmed^ ih f aSi ! adSiftivfe* fashion, by specifying a 
trace output profile. There rii are nuifiber of flags, 
applied to ^expreis^ tliiS pr^riie is a 'logical combination 
5 of trace output soUr^ VCO's works, 

and each modality sadist i>e ^ suppoirtfed by the event manager 
implementation, in accoBaitce- witfr'the definitions shown 
in FIG- 6B. The sub-coiponeiits iresidlng in this class are 
listed below, with^ arT accbuntiftg of ' the specific 
10 operations for which ttie^ "Must' ^rbvide support. 

• Notifier Object List'MaLTia^eF : ° 

d bpfer at i v 6ns? %1xppo¥ifed^ 'By - ; thiL^ ,fc 6ub-coinponent 
must? ixicrlii^r tfH4 ; fo^o^^g^: ^ 1 ; ^ 
_ - ] i r, -^Cr^Ki?2^t& 'ad^-rie^^otifler Object to 

is .-:v;7 -**} List 

• Remove No^iil^r ^t>& j j4ct from list and 
delete ~ *" " 

: ■■" ■ ■ ' v r ' /yJ ^Set-'N^M^fi/eir : ^jeb^ ; trl|gei¥""^ 

1 s -;q ^ G^t No^i^fer ; blJjeb^ datk ' r ■ :: " ' ; * ; 
20 ■ ' - " ; - ^ • - : c Ldck ; Nbtif^£er Object; List Against 1 " 

: w ; c ~^ addyreiobve bpeirat^Oife while" triggering 

T*- v; r> — * unlock Itbtrfier Object List 'to allow 

. . . add/ remove operations 

J:::a\:- ^'Ndtifi^^ Object Lxst 1 1 vj ?: ' : "" 

25 ; 'C ^-The^-lds^atsel^^ : ±in^l^AelK : tea' ' a linked 

r ■■■■ ■'-«) ^ t (contains the 

.i / ; membei' 1 functions £ncl mkinb^r data* "necessary to 

/Jr - vx '- - ,; triggering 

cc; c. pr0 f lie, ; as - well ' as" to ; actually trigger it to 
30 5 * ' > i * \ '! t * v cieii^ver ! notif Icat ion *tb its~ associated 
l-: T Notif ieatibn Receiver Object.' ' " "~ ' ; " " 
- j,-: i ^ ? ^Notification Triggering J Mechanism^ * 
- ^ M -.'^ — -operations "supported" by this sub- component 
;..■::?:: n? ■: - s ^B^t 7 *ihdl1ide the"^ following: ' 
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o, f . t .. 1( ZTr4.gger r No^^e^^jecjbs- in Not if ier : 
.. ■ pb>ect, ( l.P): 

, f EypyiJ: r Dispa^phej:, 3l - : . z . n ■ 

Operations ?up^x£e£ x by this sub-component 
must ijiclud^. itbju.^ plowing :- r c 
.•i pispatq.b .^ye^t FIG; 11) • • 

• .. Start'.dis^ajtc^gr^^ : r 

- • - § e t dispatcher , rate < . : - , . 

t .o. Configure, £ispatche;r ...... = - : 

Eyeivt: Qup u<e - ^ . ;. , ■ . ,, , ; 1: ^ _ . 
f pp^ijatiptns, sxi|jjiOTte4> by- this ; sub-component 
must a; a^p:Lu^ : th£+ ^^pw^ng-j- . J: r 

s f xh rto£%^ v iSa£ fiP* WfiMfcif(» ee FIG. 11) S£ 
^ • , _ R^piotje ^ event,- f ^P^r gueue (see FIG. 11) .a 

Class Not if ier 9 ^^f. ? b 

Prpy^4p^,fulX s iyplem^ntat^on^pf th<? VCO Notifier 
Object (NO), ^.ach. HO ^isr a ^%elf -xqnta^ned reporting 

20 mechanism oaULe.d, a^thupjc. „Th^> r thxip3c x must be created by- 
any class that, wishes jtjD it X?& ^ijfppaed .pf the occurrence of 
a VCO event.,, : yhe_ r thunk pr-pyi4£js .a globally, defined entry 
point to the address sp^ce o^ r th^ : instantiated class 
object that is to receive notifiqa^ the thunk 

25 retains knpwl^cig^, pf^ the jexac^plass-. nam^and specific 
class member de^ignatqd^ tp v receive^ notifications ( from 
the NO residing in tilp ypp itself.),.* The _ HQ. stores a 
pointer to this global entry,, point ,4 the. thunk) , a pointer 
to the Notification Receiver, pb ject (NRQ) , a and a pointer 

30 to the NRO^s^ Notification Receiver , Member^ : (NRM) that is 
the ultimate destination^ for de ; liye^y^of ; ,.i)ptif ication. 
The NOTIFIER data structure from which : the .Notifier 
Object is derived, . contains .3,11,. of ; this„inf ormation, the 
achieved objective in its , trying to en^We an immediate 

35 conveyance of a unit of system event information (a 
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standard ' VGO event) direc€iy fc f roim a : driver- level 
component" to^tehel' application/ :r as J sobh as : there exists an 
opportunity" for ff €hH- operating systenPto' irun the 
\ interested application?' Wxteh -^gards to VMCS 
5 implementations and ^thei?^ s i?dt'if icatiori mechanism, system 
designers should f f i*s'C ;: "r^f -lect u^ori the following: 

V' Notif ications- are designed-" specif ically to 

1 3 apatites" li^6' : system ; Interrupts, independent 

■-of user ihterf ace -everite queues. Like 
lur : v - : ^ c r L^ in 

1 respohsfeI ; t6 : very r to 
- J ; : - ■ ■'■ whi6h -they are ^prdg^ammed 1 to' respond — 

j c ^ service- iroia^fnes-do ' ii6£ [ havfe 3 to test for a 

- r ' Lllw - F;n wiae r ^Sngg J? of ^6^ib2e a t?lf String events, but 
15 '* — ^ well-defined 

v-; \.c - . 3-^, ope^a^i-8iis o:j rxii.b'v::^.-*. 

>N©teMi?<2#tl6n^ virtually 
unaejtf ^teed— By -use^ihfe^Jf" acie F operations , and 
' r : - • " * ** events ear ^ -never : ^1 oste to ' "queue-full" .. 
20 s => ^ z v : t> conditions'. 1 "They^re r -f ast, 'configurable , 
; ; - ^ - f lex iblev 4 aifd of f er a "meisxirably more 

1^,1/5 ; ; '^'reiakble* : #e^3bkck ; medhani r siri "tixan' ; the typical 
■v:..};-.j* % c ,,7- ;gui> event 'delivery mecharii sms : , 'but*' — *\-- f - 

, D.fe^^ct^h^-ly ^ can r interrupt drawling Operations 
25 .t:^: £u<: v pro|fress£ "Sfawihg operations"/ 3 1^ display 

: ; J : r>x oriaation J delivered" by a Notifier Object, 

d'-szs, . - ^ ^are-best executed' from "a 'specific painting 

routine, whose invocation is governed by the 
receipt df : painPifessages from the GUI — 
30 rx:-<~<^*.zoz -^i' ;, pai-ntirig- afeBsages r and : graphics to the display 

with: each* hbtif icatibn can prevent the GUI 
nr. : ; >. \.r f ronf prbbessing message's 1 in its own event 

v - ' : ; • - - queue-. " : ~ ■ " 

- £oh£i'stent with the previous point, NRMs 

35 should b r e l constructed as high-level interrupt 
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|. AV , . - ~ service £outines : that insert an-; event -into 
o s a PP 1 ip^ t 4^ '?"^Y?S^- queue -X G FJc event 

... stream) , or; ^j^wn-a^ netg r ;thread to exact some 
~ v M f f f ect ? on .the ^g^^ftem^ i.a£d -return* immediately, 
5 . .-To delay ^roGa^sijngiiQn f =nofeif ication thread 

: v could delay nc^t%|i^a%ipn tQ ot^her^VMeS : 
. „ , objects < if a ; sing f l^ ittoad is used by the 
triggering .mechanismj; t;pj, trigger all NOs) . 
Beyond d,elay (fi pone-of the usual problems 
10 a^socj^ted^w processing 

- . ,. * — 99 ( < ? UJ T; f ince the, ^ycp ^eiLie t retains all events 
^.-^i^^.bjSSSS^^^'si^S ^§£^e4i<iho information is 
. v f ^ i e y£?r<A?!??r cS u 5$ftf?wcYCQ^eyents are but 

15 , . , : r Igng^inpe been ^.^ry^ce^ . ifi^real-time, 

according to the me£hgd§ 6 imp3>emented by 

■. ■ - • c ; v ^drivgs--i?lYe^^ 

. , ; .* .,. ^ -Hgwevey ^ccug^gt ^designs, i.fiozi ^systems will 

... ; service alJL, outst^di^g vey^nt notifications 
20 , . ; ,-. r ^nd return . l>onq, Jaef pr\e rt.he -VCO dispatcher is: l 

. ^ready r to remove, another eyont from its queue. 
r , ^ The ,con^t^ add them to a 

linked ob ject > list^ upon ponstrugt j:Qn> 5 apdr, remove them 
. from the lis£ r up^ 
25 r integration, into, a^ linked ; gto managed .< 

automatically, K accggiyl: ing^gf ;t tha .^pgcific operations 
f or . yhiph this t class ..gust r pro^id^ suggort^are listed 

; below: , r _ - c~ /.:.o r-t -ao.r . 

- • Not if ier p>ject, 0per<atipns o ^ 
30 Operations .supported, by this^, sub-component 

. ^ must inc lu£e the f p i lowing : - v 

P Find Nptifier- pbjjects, r tp trigger in 
linked object list (£,^^JTG. 10) 
. • v ... Trigger, individual |Jo£ifder Object in 
3.5 ..... ^. .... y ; ..list i: ' :! (?ee. w> FIG,^ 10^ r - ^ > : • : : ; 
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• * ~ " Set Triggers 

• " 'lSe£^ista£is€Tcs 

• Reset: Statistics 

Class VDI 

5 ' Provides full implementation of the VCO Software 

Control "Interface (dd ) , along with a number of private 
support functions. Any device-independent routine 
necessary to VC6~ implement at xon resides in this class. 
The header filie VDlJ'fl (see ^ Appendix) contains all of the 
10 constants , eniimerations, arid dWta structures used by both 



iserver arid client portions of the VMCS. Following those 
0::, ^d^ SCI . These member functions 

are the Vi'rtua^ tlie VMCS control 

mechahisin from the client application's perspective, and 
15 are' the only public aiembers of the VCO; notably excepted 
is th& VCO" constructor s an^ "in class VCO. Not 

shown in Vbl'lH' are the^ievice-Ihdepend call and 
protobbl 'management r^ that provide support for the 

VCO connectivity sessions. They are implementations of 
20 various Recommendation H.320 protocols. The session- 
related sub-components residing in this class are listed 
below, with^ari'accounting of the specific operations for 

which they must provide suppdrt. 

............ . * rf; ^w> A -«i.T 'i; r^.i.J c-j 1 ^-^^^ici-i: y.i'.pJi'iZ'^'.* i 

' • "* Network Session Operations 

25 ^ ~ * ; ^ t operations supported in this group of member 

functions have public entry points that are 

represented in the SCI (see Section entitled 

f ■*'" J - fc - vbi fieader File in " Appendix) . They are noted 

here to "reference figures that detail their 

30 ^ j. - control pathways . The Network Session 

* ^ 'operations must include the following: 

1 * " Construct VCO (see FIG. 24) 

• " Destruct VCO (see FIG. 24) 

• Open VCO (see FIG. 25) 
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• Close VCp (see, FJCG.. 26). 

♦i "X i2 P f - J . r - 

• Make call "to jr.exaot.e station (see FIG, 

• Execute multipoint call operation (see 
FIG. 28) 

• Hang-up call or lA^ e ( ? ee FIG • 2 9 ) 
'Media Control Object.. Device Control 
Operations ^ ^ \ t . . , 

Operations supported in this group, of, member 
functions are accesse.d J^y, the public , wJ 
audiovisual/data siignal switching; .cpntrpi, 
members in the SCI (see section entitled* -VD I 
Header JFile_ ip AppenpLi^cJ ^ . A query^ £lp$i PiV ssed 
during a call to, this member function, . . J 4 „. 
determines whether or not . a request, for 
Service or capability q^uery is invoked.. r 
Operations supporting £he se^ice^and^ query 
requests must include, the following: ..... 
Media control operation , serv^pe \ £equ£st 0 ( see 
' PIG. 20) ... i *■ ■ 

• Media control , operation ^guer^ inquest ...... 

" " (see Fid t ' 21)1 .J/]. ,„ . , r>: . ^ , 3 . 

Device- independent Call Controller 
Operations supported in this group 4r ,qf j^ember 
functions respond to .line state events from 

the Device Event Processor, to manage the 

■:: i \ r" : : dj.: ; r o .? & i 

'"connectivity session. Call control related 
members must include the following: 

• Enter call controller £nd process line 
event (see FIG. 14) 

• Execute procedure to handle incoming 
line disconnected (see FIG. 15) 

• Execute procedure to handle incoming 
line dialed (see FIG. 16) 
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, . ExeGiate^pr^cGdure -iio haridle incoming 

O ^fne^rihg vfdee 'FIG. 17) 
' '*^6ciiite procedure fc t;6 : haridle incoming 

- - , T iiine n£itf$££clc (-sde -FI<?. %6) 
5 ^ ;m# : ■ Execute ^p^&edufe to -handle incoming 

•^iKe^Gonrfe'ctSed' '-(see 'PIG 16) 
; ..' v ~ExeV£ut£e? "procedure -to handle incoming 

, r*". - . ■' ' *t :i v;^ a^rie^ursy iri fstee- ^FldL 1 ' 16) 

- =V 1 Re£et /-call' ^dal5a -t:b def aiilt states (see 
10 '< - - - - ' : ^FIG^ Ife)' ' t^zs^l::f:cr: * i c , 

r.^^r^ '^. ^ = .*:r device modes 

li^c^ t»': r is^ doraifeo^ecE cJ&V^ic^^'mSiSBS (see FIG. 18) 

#v,.;.-o'j3&fyi^ Exchanger 
15 . i ^ t>p^a^lol& ^Rippoiift^ of member 

' : f uKirtifbiis^ ddntSri^ an 
r: <- • -.1:: ^igbltr^tam^ t&at* r *einpl£y s-' : 'an W.~t8tl mdde- 
^ ; ^ : ^ v J r ^p^^^ty?^^^ to determine 

; : i: ^ r/ i£ *fclie^ connection* ¥e^weeh logical and remote 
20-^ - * : stitictis 1 San 1 support a :: ^gi veh H . 2 2 1 device 

cr--; . ^bde; tha*fc r isy* it compares' the capability 

> ^ associated^ with the nfbfde- l tb the logical 
:;J -;r: .\=t ;. T .u.: ivitk^sfec^bri^^-'tSie capabilities of the local 
'..'..;:-:iqs--:;o-:aha remote 'st&tichsv * Capability exchange 
25 V" ■* v * tab^perktdonfe^^re- internal tb the VCO, and must 

include the following : ; : ' :; 
• Accessibility to an H. 221 mode- 
capability cross-reference table" 
- ;. r : ^ f ,s . - Deteriiifii'e" 'tf - TOhnectioft 5 "suppotts mode 
30 ;^\:fj- " («^e c FI'G'V ^i^ 1 )- r: . :rr ■ :r v : , . " * 

\ - '•^ ~-# r V - T; " ; Oeteraitte i£ capability is associated 

*>-z.i zoo 1 cr. vo:th : moiie * (-see FIG. 13) J "* ' * - ' 
- •*.*■*': '» .^v-9 : # Detfe!rkin6r' ; ' H af "local station supports - 
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rr t i.iiO . t * 7 oP efe ®PSiQ©^4 f £i#S©frt*@ station supports 

cagability^ tseeePjIG, 13) 
: . Device- independent. jDe^ice Event Processor 
/ » rA m^n^en^funq^iiO^v >A n s*&$ VDI is a 
5 . receives 

nqtirf io..97tiQ.Q$r.Q^.r^€&vl^.jje vents from a 
: jNotif i.er i^p^Aq^; ^r»;%^2by the VCO at the 

time of; r±t&.^n^ta^ Any events in FIG. 

.■-j"; jr* 6 9v>.:>* h 9£L e .cS.^ r< ?^sk s ^identified as hardware, 
io is considered a 4 e .Y.i c ^ event, and the Device . 

• ^ .> ^.n, . ;^Y^Jk:£rpc^sp^^ them to maintain 

the current ^nT\e&p&yti&¥; session. Device 
: r r .jscAPfcg, ja^ftr; Rm<^JB^A fording to a specific 
- 1 a £S9Ri^^ jthem- .through: ; l 

15 --x Vi t 'j o PPTy^t^tP?- ^ 3k5?Wfir - - * SM^pend i ng on their 

....v.;0>^ rjPur-e ^Vii^tjial- ^yipe; Qe^n^jrpjlp Members 
c - ^ ;> rt„v e^T^^^r^^ these members 

: , r if.', ^ declarations 
20 r . , . - v r ar^ present; : (^e% s^pjtipr^^ entitled VDI Header; ; 

. ^ F!ile ^n a Appendix) r . ; c These members are used 
: .. .extensive ly^by .i^^leme^^tions of other VDI 

members^ to provide- the^ : ^yieer interface for 
:i , , \> allifOperations- th&t .^issgss yerjdor-specif ic 
25 - - driver components;- ^n<^ :: 

physical; geyi^e^.-: 9As ^vu;r.; 

Class VL o--r-.: - < ;z! : " cisc..^ 

Provide^ full-implement aj^ion^pf any members 
necessary to convert, tr^nsla%e^ map,, or interpret 
30 operations and data : forjoats; ^atwcenj ^conventions used by 
logical controls in -the vpi, c^nd Physical Device 
Interf aces accessed by. the, PQI t (MAC ,^ayer components) . 
This class may vary, greatly ±p the —number of member 
functions it must contain for a particular VCO 



WO 98/09213 



PCT/US97/15018 



* implemfehtatl on/ 1 lifer ^aiiir 1 ffl6 ^Sf see s£cti6rT ' " 
entitled Physical" ^ in Appendix')" 

contains "a definition of an empty class VL to show its 
role in th£ d^rivat'ion ' of" "tHe ' Vcfo . Virtual izatiori 
5 operations *kre 1 unlikely' tcf^be device^indeperident , however 
the categories of 'b^e^lfibiis^ tiiey cbiraionly must implement 



10 



15 



1 J -.VfiLC 



are preserved acrbss J mtfst ; t VCO *'* implementations, and are as 
follows:' rft *" 1%tC< " X " 

° ViirtAiWliz^ J ' 

Sdf'twaire ' Compoheht 3 Xoad/ Initialization 
1 j Software' Cbmp&fi'eht'' Uhiokd/ Shutdown 
Configuration Information Access 
' Data Exchange 'Syntax Mapping/ Emulation 
~ ba 11" Event flapp ihg / EmuTa t ion 

" System 'Informal Mapping/Emulation 
^ "Capability" "*&c]iange u 'ttapping/ Emulation 
a r; ^sy S £^ m T ?^ce|>tio^ 'Mapping/Emulation 
• ? ^ : L Medid A6c&ss L <5&ntf*ol" Mapping/ Emulation 
i PifotbeSi fibde- Mapping /ESaulat ion 



20 Class PDI 

/ ; c p£6vidfc^ *f till implemehtation of the VCO device 
control interface, including a number "of operations to 
interfafefe ^bpeirliting ^y^tW^eirvicfesr c A pure virtual 
override the 
25 b^r'^idns" keiifted* l%r" thV piire virtual' device control 
1 ^eiibers def ihied 1 in tixfe #fjsee 'section "entitled VDI 
r He^dfer t±±& In Appfendix) !' The" header °flTe PDI.H contains 
the : aefini^ and shows its 

' irole in ' thk d^Mvation of the VCO. Implementations in 
30 clk^i^PDl'havfe no 'restrictions on the way they interface 
device^ . ' : ' Media Control Objects '^{Instances of class MCO) , 
a'r6' tfeS "preferred '* mechanism^" ; 1 At' ^lie time the VCO is 
opened, ^hen C i^s "devices *ar^ initialized, the PDI creates 
ari ar^ay b£ Me&iM 'Control ' Ob jects that describes the 
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available %t and . e:^ectjed-£t r o„-bf t T.ay^ap.^ble ,^ apdiovi^ual/data 
signal types, c Th^3e _M.€*d^ n <^ .the 

member functions and data structures needed to control 

^s.:s^ vo 'i v7/ ?• ?: © ... . ' . -3 ns* *Tr> *o r;oi .: n J. . \*.. ? - 

the device .*that is. the., source^ of . pr^ t des;t illation f or., the 

5 signal , tte^ represent^ tp Jr^^V^Pr^AF^f ^^P f: ec £ ion 
entitled MCO^Dey ice Cojrrtyc^l^^ pn with a 

further discus i sion v of th^ r Media v ^onjtrp^ Obj,ept Device 
Control Mechanism. The sub-components residing, in . this 
class are listed^ below ,,^w^th^ of the 

10 _ operations ^f or ,which r ^tfce^ o mus;fc .px^v^e support . : . 

- ^-•/•7 ^,£ur;e -^Jfp}^^-^^^-^ n ^ ro ^ Member Override 

w.„ *are best, described,- by r the descriptions of the 

15 pure virtual member functions defined in 

class VDI Isiee i'Class vpi") . The pure virtual 

■ ^ the . pure virtual device 

" .'"jSontrpi^mjpn^gjjg dgplar^d i n class VDI (see 
20 section entitled VDI Header File in 

Appendix). . t^t - ,0 

• v Device Capability v £ist . (H.2^1, q^pability BAS 

A list of 49^ce^PW^^..i1taiet^.i.& ^pr^d ; in 

25 _^^_^t^ 

Allocation Signal f ^iea^r^ File r . in r Appeiidixp , : : 
but must be maintained by. the PDI^ , A lpwl 
_ T c^p,ability v li^^t in, th£ VL t is ^ copied into^.the 
VCOPARAM. struptur;e in tjie-, VDJ^ during . VCO # 

30 construction- Incoming L capabilities, from, the 

remote station are, written to the rempte ^ 
capabilities field pf ^he, VCOPARAM strxjqture , 

by callback members in class PDI, an4_are . 

a ; r l. '. .7.*' . ' i^^-" ::.:>'r'r.3 J. s*i^r 

called by the connectivity protocol stack 

35 when capabilities are transmitted frpm.the 
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—remote * :: sta1?i\5if/^dfr , - r 'd§vice capabilities are 
* x r. represented a^ 1 '"Hefv a independent constants , 
■ so : tri^iHe? ms^ l^'-a : hecressary mapping operation 
from the BAS code 1 (or ; proprietary) 
5 repres^ntatiohfer used by the 'connectivity 

: protocol 1 Js-Eack -to/f fom~ those"* (defined for the 

Y~«- " Qevice Mod^s i: Lisi€ (Hi ! 221 Device Mbdfc BAS 
Codes) ' ' * ^ 

10 A list of all H.221 device modes is kept in 

the PDI as a reference. This list is ti&fed td> 

;i 7;;>^^i/u:: u d^t^rmiii^ non- 
:-^cv3r : . gj£^&££d;>^df ^ : gx^^ n €^ef'^ invalid:-' 

« - - * < " ■ : -v-^ : feWv±£e ^^^ift'-Lri&a^^ Sl €3 $ueilil? 6 * * ** r * 5 " 
15 ^ - - ^ ZiT^rdter -%^r c th^ : -pSi 1 ^ ^e- fc £fffdrni^d "thartP " 

■ v - *. r • * ^^ib^^v^hts' "Kav^-^ccfi^edr/ 1 a* ^riuinber ~of ,= 
: ^ v ^ailbSck^ fimc arW '^cfecf iired "±iV 1; fchi:s - 

■ * — v ^ dlask. : ^Sy^' Cc^ 

I u; o v reia^i^f ^e-d^'^^ ^impi^emenCfed ^as : ^ : oii(b^r: " ; " 
20 " ; J V - 7 Cbnneci£i vfty Pro'tdctoT •'stkdlir Callback 

s ; 0 ^ - O Members- etre called'iiy 'rolitihfek 1 in the 
•~ : ^1 : : software modules thit' implement the ; 

-■>.'■:.*. :.r-v. v j. 54.eoftnk^ivity :; pirotbcbP. "-lit connectivity 

protocol stacks enlbap^trlated by the VCO, 
25 - ; ^ u ^ - i:he ; 7 aa llbacks' cc£ae° f rbk l the dsi 

^ r - r -»•"••" :f : ■ ^ transport ' ^l^ify '(or its 'equivalent) • 
s ..la £ • : ^^ey ^cail" th^^CO u to report any changes 

, ; ;k \ : i-fW"a£fire-"stat^/^£li^ arrival of BAS codes 
T X ; tci -2 c fxbii 'thte -remote station, and for a wide 

3 o * 1 1 - s ri * - * - var i d ty of' status -fel a ted event s , as 

. L dfefihed? ah FIGV 6C; : ' 
:rr *. vi ; r-v:* ■'■ ; 'ife , 'd& ;, AccBS : s , 'Contiril Callback Members 

^.7: .:..:> c are ^ba : rfe^ in the device 

. v:.w ,;^c ^ -^t^vfe^sr that' ; ^bitip^ise the MAC layer. 
35 They call the VCO to report changes in 
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c ..... ;.dejvi<jey< states f . ; , Jcesu-lts of device 
- .operat^rOns-/:; ai^..-^ . .-w^de. variety of 
. * ^ tat us -<)r %3f^ evgnt s / a s defined in 



K . r ..FiG r: , ) 6C.^ 0 a^a 



5 ; . t Upon .receiving, an< ^fen^.f^osi any* pallback 

, function* ■ the £i vendor ^spec,if ig 0 eYent ,is mapped or 

translated to one of the standard VCO -events, and added 
to the. VCO A $vent gueu^. Routines in^cla^s VL may be 
called for this purpose, ^ 

10,.. Class VCO.., . j- c , ^ r:r; ; 4 - E r,-r * c:3 V' 

„,.. rn , Ther.e, H aj:e .no sg ( e.ci£icj. exponents to implement in 
this^cl^.. E^teg^igns^ ^c^^ti^e -*^CO ^aftuije set, beyond 
those related ^t$ ^ont^Ql ^Q^ jtl^ c ^i^^psulated sjub-system, 
should : ,be .^^^ it is the place 

15 specif iqal^ The header 

f ile t ^Cp.H vscjontai^s VCO (see 

sect ion . ^iitijtled general.. VMC5 . Header ; ..gi^e, in Appendix) 
and ^hovs its. r ro,le, J.n, ~the { d^.j:^vat.jx»i % p : f - the VCO. All 
client , applications ^nust include,, -this file in order to v 
20 access .the services, of the, .VjCO, itself . Class VCO is the 
class .that, ris constructed > ir by JtJiej^cA-^ent , and it presents 
to this ^client a .number i of-pjjfcliq member functions 
. described, as follows: . , . r r * 

— — ^» t ^.P\ib].ic < y&Q Members * Available to Client ^ 
25 , . . . , YQQ is t ,the .cp^t^UGtor of the VCO, and 

... . t , ^invokes , the rQ^n^t^uctors of all less 

r . derived^cl?LS§es rwh^n invoked. 

V; i • . ; -r VCO .Is t the ^iestrguctor of the VCO, and 
. . i , ■ ..invokes s ^the destructors of all less 
30 derived classes, when invoked. 

; , . .. ( t .. f • ;lrAerited .^ubliq ^embers, from the SCI 
; . . t , . are ^l^presented, jt;p the client 

, . . application- as, ^members of class VCO. 
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Implementation-dependent Extensions can 
" declare pruUIIc member functions m class 

r - J * VtM :: €fii*L "of ler their' £<srvices to' the 
" : Vpiynt aLp^ II cation seamlessly with other 

J ; V(S5' ¥uridt ionS J ' " " 



MCO DEVICE CONTROL jlBCHAKXSM 

The device" corttroi 1 diagram depicted in FIG. 7 
-shows : *iow the c VCo' is 'aMI r6 : reference the' devices" in its 
end^psui J ateci sub-sy stem J as" cohf igur able representations 

10 of^t'he 1 J data Streams "tfiat" thley ' gihera^^ process, or* 

Hred?i¥e'£tr-? ££££nt: cat tiS q €3 *fifie ~ £&I aife n shown " to~ invoke SCI 
menders* ^hkt>; 7 x acd6^di^g €o " the ir 1 specif ied ~ function^ rely 
on ' ^atls' 4 : ^6' ^p^S'^lr^iidtt device control "members for th^ir 
impl^Whtati^ "Sdi members are included in 

15 the : -'dia^aar. :: Tftfe ir, is fjf&ieikf ~#ef auft 1 Media" Control ~ 6b j ects 
are ' arranged 11 . ^"n iSife ,z ^rddr££t§ "to "ci eariy^d^ark '"the low- 
levelV SreKdc^r 1 -5pWc±f ^C" cbmpoheht 'to wliich they 
correspond, 0 ahdP kcmipia^t^e wl^n affected By PDI calls to 
their members. Vendor-specific MAC components should be 

20 -cons xciered^ they " support control 

pathways &nd r dkta ^treanis to and from a media control 
sub-iysi.em r 2 — 1 ktid th4 dlff^r^rit types of transducers 
required" fh^e&e^ are clearly evident. 

Concof &ahti r y J b : n¥ ?t ixnS* 45 'tftfe" ^xidib*'' objects reference a 

25 MAC dompon^nt : sujp^ output, and to 

that siiigife : kiAC ebmpbrient^ is fcoiinected both microphone 
and Speaker . ^PDI^riiiis^^ad^ 'directly " to the corinect^ivity 
: ' protocol i K s t ack arid M&CT components are hot shown 
explicitly in "thi ^awihg; ' as ' the * exact' structure of 

30 theit int^raatibh§ ar£ left to the implement er [ s . 

discretion,: ' ' ' ' ..... 



, t - - . -.. . 
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Summary of Device Control, Mechanism , 

Client calls to the,, SCI ijivpke members that often 
require the, support of the, eng^psul^ated multimedia 
connectivity sub-system e in , t^i^^ynplementations . The 
5 implementations of SCI members , such, > as "Open" and : 
"Call", make requests for physical device control 
services by utilizing at le^sjt . £>ne qf .the pur| virtual . 
device control member^ VDI; 
these members ^re priyat^ ajp^ entirely r separate ^frpm the 

10 public SCI members of f ered„ lio . cli.er>ts, r The PDI contains 
overr ides f or thes<p puz:e r victual .device ^control members . - 
These overrides , invoke the appropriate device operAtions 
by mak|ng^ calls . directly , to, r th| ??^^S%^y; it y^JPEP^ 0 5?!?^^ -3 ,r. 
stack * or MA§ ^lay^r^ com^onents ^ ^pp^opripte -to~ the, 

15 desired device control qpsr^tipii^ Jm^^ 

pure virtual device p^^orm any;-]- 

and all interface to .vendor- ^ecifix: -hardware .and . ^ rs 
software commorients n^ce f ss^ f:l Jj^ £ulf i J, J r jtjie. tgfigcif jLgcj 
expectation of the pure virtu^L .device, control, member, in 

If P*^tipular .§ci mertiber ,_qa}led .by ^/^i^t., 

is MediaContrql, the method of ^jite^tacje, tp ithe physical 
device is different from th.At -i^etd £pr ^11_ and^ pr-ptacpl 
operations; its purpose is ; to,, swX£<?$. pr^ : cpnti^re € the r , , 

2 5 audio , video , image, or ^ dat^. ' s igpa Js,, repy ^sented. as o . T CJ : 
virtualized system objects^ or. Media.. Control ,Obj,ec£s. * ,In 
this case, the pure virtual pyerride fpr Me^ijaGqntxrol, ; 7 
implemented in the PDI, then manipulates the menders; of . 
Media Control Objects that have. been^cre^t^c^tq represent 

30 the various available signal types. .Depending upqn ,thei r . 
exact nature of the request, audio t . r video, image, and , 
data signals are combined, redirected, displayed. r , ,qx r . 
routed to local devices or the remote station. The Media 
Control Objects can also be used to set various modes 

3 5 (associated with the signals) by directly controlling the 
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deviqe- associated rwirth cit ^-'TKe operation- of the Media 
Control Object -d^ix^ ^bntr : Gr e system is (detailed as 
follows: x :'cjsrdZ XatJaoZ \\ * " 

: ■ • x- Primarily^ther^ Media 
5. . r Control ; Ob j ects'j ; as ! - : shown on " the right side 

v — ■ -v. of 3FIG -i'&cl^h 'sr: 

• Therexfe &ni input ; ahci output" object to/from 
the .remote -^St ioii^ f or ^ ' each signal type (see 

:--ri:^..^ ^ J n .:*F~G: -7&p, ^for^a :) t^tal o£ *■ eight: objects 
10 ; ^ between the 

Er ^ local ..'sfcaffcion' Eirid c f*he* f&nb€§ v station. 

.cc - i ;t .There/ *i sp vi^f(* >c Sii€^ut j ect to/from a 
^ ilocal^ or^dacif^s £<£iia 1 rJ type {see FIG. 

^ -r-o^-^^-J ^V-.^r %^€S^"of^^gh^ ejects - 
is representing— between the " 

z 'J : ' : ; : \;-: local ^-tc^cU^h^-*^^ c it¥- r l6ca&' Environment . 

; *v*'7V-..3?iie obgi^^^ Mre^ cmi^- v tirea : t:e^a ^when the signal 
•■^■■..■i ^/ ^ ; y Of 
: rr.. c titu systfem^ to siipp&rt .^Tlifey kr& only enabled 
20 • ^^^:wheh^tiie^-6igna\l they tepr^ent' is actually 

• Any^mimber of ^ Media Control- Objects can be 
created in the VCO to control more devices 
aa^&&£&'%VffiM€Otef ' : as-determ±rie'd ''by 7 'their 

25 -detected ^syst4ia r device c availability by the 

^ri.t .treo^^" r^-A Iqq s Vita-: £0 ' v; n'o- . 

, :io >.~'j ••jt r: -Ea^h^ Media- ^OTfc1rol r -bl> j ect, representing a 

— specific - signal- type ; and : direction; can be: 
o:r / : ; j a './^attached, ^ dr "pluggisd into" another Media * 
30 .;v: r ^ Control : bb j ect that 11 'is compatible in both ^ 

r-\'i *:±j ..^signal "tyj># and 1 - diir Section p For example, an 
~ z •> . i audi o^ source -from- a local device (microphone) 
• - r; o <~ ■ ; carT'SS - attached to 7 krx audio ! output to 1 a 1 
t r^r; e^.^ Aifeniote ^tatiofrX or ' -a- video " ihpiit f roifti v a" 
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- x c u f , -» ; * reppte e statiQHTcan ibe' ^attached to an ; - 6utput 
^ - • ; .*to a loca^ deyio^-fcYicied vdispla-y) 

• Each Media Control Object:, regardless of 
, t1 VuV * f . ; signal type^ coi^tosv&idata structure that 
5 — ; ; reflects, 'th^ va-riou^cistates and modalities of 

the signal. Member fuftcti oris } for each Media 
. rA ; Control jObjQCtyqAllcw them t-o'.be manipulated 
as independent i : ^ni-dii-riectional channels, 
. . f ,^ . Certai^ MediajCen^qtl ObjectsL can be combined 
10 .... . , , . into ; - composite ypedia: -control ob j ects that 
_,. rt v a . <Je§cribe a ^compiexLcsigiral t=ype,, such as 
r . * . ,. r m^ information*. The 

* r . . . a * < y - v^j^t^ ^a&-j^ objects 

. T _£Jtia£v S)ia^^p% T jchggj» < jsp ^ ^;eci£i>c transform, or 

r : r ^ a: source/ input £ 

f t . : 7 o^j^jt;^ (driver *- level ) 

, w „ . s a£t^pt : jt© . jshange^rtfe^ ^ttings^ of the source . ... 

- i ( . t . - .devip^-'pr station fC yhexea?.: satting the I 
20 . f pcuraaaetejrs of a destination/ output object li 

attempts tp^ctjaknser/febe; settings of the -3 
. a .destination ^eyi;ce : or station;:/. 
: ; r : - : I y/~ *.».': ' ^.V *>-r J' ru. Eiarr -a x:: 
Audiovisual/Data -Signal, Swirtch^n^ Mechajii"sni 

_ _ .. pevice^ cont^ol r; 9perati9i5^3a^;-©ade;jdirectly 
25 available to VCO Client applications through the 

implementa^ipji jof th^ M^iaContrpl. S£g: f memfeer function, 
along Kith some .related «^mbeK%r£h-atc assist? in the 
manipulations-, .of 'these j#bj ; ec;ts>i Tfeie, .SCIj members map to 
essentially identical pur^ yir£u^JL <£eyi<&e control members ' ■ 
30 implemented in.,i:he PDI. C .The- switching of;- signals and 
device, modalities gen^ral^y^ takes : ^p^aee - by ;^electing 
constants from various enumerated -categories (see section 
ent it led. ,VDI Header File^- in 7 Appendix),, ^and^presenting 
them to the VCO with the MediaControl member. The format 
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of l €he "arguments^ ^ so that the specified 

operation a£piies' r ^^ assigned default Media 

Control Object f or t&xe * specif led Media Control Object 
- type (see FIG. 7A)'"F6r~ example, a command to mute the 
5 input microphone woxil'cf lively "reference AiidioSrc as the 
Media Control Object to assign 

various non-def auiV'M^ia Control bbjedts as the default 
(one of thfe s ix teen ) a °f or ^a g i ven type . The cont inuous 
linear enumeration of "*iaTI possible constant arguments 

10 used 1 for ^ediaContrbrlHCuhcti^ a 
unique numerical ; identfi jfier / 4 and "thus each can be 
associated ^rth^ a unique ' " string 'token.' ThV argument 
forraat^ ' for ; lir ; bf n ithV M^dxaContrb are detailed in 

the source" botte' ; s"ectx(5n u5 (1see section "entitled VDI Header 

15 File xn Appendxx) . " ^ 

Media :j Cqsifcror ; &i^e^ Structure 

i ~-^Eadh*'i£fedi?a 1 cf^rit^oi Object 'is class object 
privately derived from^an McbPARAM (see section entitled 
VDI Header File irf^A^ipehilix) sti*iicture. Regardless of the 
20 signal- type u (l^udi represented by the 

Media Control Object/ the v M60PARAM "structiire contains 
sub-records i 6r ^alf ^signal types . £he * programmer need 
o n l y { at t e ^ the signal type 

tdt ^hat f bisect'. Tliere are a number of requirements as to 
25 the L/; strTJLoHii?^" o'f tiie c &£tfia ^Cohtrdl ^Objects physical 
structure^ ''with Vfeg^rds ^o the specific details of its 
:/ impieWnt2itioiiV"" ° - 

«"•" : All metmber furict ions and member data in the 
Media Control Object, are protected, and can 
30 only be' accessed by the PDI . 

: ' • -class' PDI is* a friend to all instances of 
cia"ss % MCOV'' ' : ' ' ' : * 
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• Class ; ,ypi can^pt„ v access r ,any-vfIQOs, directly, 
except through, specif ig ..members that are 
implemented by f Class ..BDI. 

: • _ All MCO membe^i^gres^ted A to the PDI, should 
5 , be simple , deviser in^gendent operations to 

manipulate the settings .and,- . operations .* 
precisely .outlined ^ , 3^, jthe audio /v video,; 
image, and data recq^ds^ ..contained, in the, » 
MCOPAEJ^ data sstructgir^. . .. T ; > . : , r - : ;t : i 
10 • Each MCQ .should be. fully -cognizant: of its , s 

s ignal type and jsignal £irection f tl and,, ^ ^ ^ 
prohibit, operations^ a^e jncp oi>js ig t exit ^ : 

" / ^ 1pr;o^^rtie.s^ k i . e. g canjcip ^ at£ag)J 0 aud i o . pytpu^ 
15 to a video display. r< ^ ...... ry s r ;■ ?. 

• The handle of a new MCO must be added to the 
VDI tables iji DEyjp^AI^ : . ; yjh(f n L £hat .J4CO ; is 
created, and removed Jjfljken Ae^y^te^ .such that 
the client _alw^y£ has^g. clg^^r . pi£tLU?e rJ ot 

20 available system resource?, , • T ^ v ^ c v - : 

• Events must be queued for eaph N and, every MQO 
operation executed. _ ; ^ r , . * » ^ , r 0 - i 

• Regardless of the .complexity . t P^ ujxdexlying ^, 
system^ components ,that .be ^ii^itiaJ^ze^., 

25 addressed, or monitored to implemejit .Mjadia, * 

Control Object pperatLons </Jk i,t i.s r cp^tical % - ; 
that the desi^jer ^ 

such processes to simple operatiojis^despiribed 
by the Media Control Object settings. 

30 MCO interface to the Media Access Control Layer 

Each MCO controls the deyic^ „under lying the 
sigrnal ft represents by making requ^3^s, tp the Media 
Access Control layer components that drive them. The PDI 
pure virtual override DevMediaControl presents settings 
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to the j MedI a r G6nt:rol :i: Sb j ecti7 c and * tii6 i Media cbfitrol 
Objects : then go : ^brir :i td map ^He^ettihg t6 'a physical" 
device control ^oper^idm FIG?' 22 siioW& the Control flow 
for ■ 'device eon trcfl? ^^Vr^^oi^s -'that are present efit to ftci 
5 drivers that dompr^^^^d-^iSkfi^ay^r. This "diagram has 
- -greatly s~Mpl-ified— ^ VDT to the MCI 

driver, eIimrnati^g" : BQbs r t ^f/thV i^teradtioris with the 
Media Control Object. In short, the PDI prepares a Media 
Control Request Record, and presents it to' the 

10 appropriate ^Hedia ^Control Ob j ect * sib^that "the "ob j ect can 
;£ill* in^lLts" f ields> • and prfes-elrit'" ; it rJ ^a' a c bbrrfeVponding MCI 
driver ^( see -fcbW^thlkV ^'deultire^biitifbf £ "" 

opfe^tioiV Initiated 3 ^an* r^eViilt in 

the : Stati^h as's^ln^-a 0 *^ Ht ^^^e^ifefe'^d^e V' '^hidti 1 "is^ 

is thfen trah&Stitted £b tfie 5 f eiot^ sti^i^l if "Gently ' ^ 
connected) f 6r-s£a€£6h- r: syric^ t:6 as 

fch&MM esta©lisfiiaen« 0 SS a So^oh Bodes^- ioy : RecSi^endatibii ' 
H . 320V - Finally } -^n £ eveAt- is°adae(d° to* the c VC6* eVient <}ueiue 
describing- the r iSew p Mea£a c Cofttro dHj ect setting "that has 
.20 taken L placev v:1 z - 1J 

STATION &TT&g&dii frf ^MEefiMiSM " ^ ■■•'*' " 

r: : . :. :/ ^ ^Ther e 'ar'e : -a^fmmker- of cons i derat ibnV wi th regards 
.->tl'o sisKe '^y^teia ^coin^neivt^ ^fiaifiB m\is€ bd cheated to ' support 
the M at^ac*mer^" ?i ^ "VMCS 
25 stations £ &2$£ttway i: ^ J t) ! et^e'eft 'the two 

stations stidtf %hat? tK3^ v c£ti sfi^re^ tekt sttittg "cbiiiaands 
striates, ^free^ thiW pathWafy -fs ' available , th£ twb stations 
must com^ts^ar niii^tiiai* uWdefi^a^di'rig "Sow 'they "will " 
interact; that is, which station is the master, and which 
30 is the slave . 

y c r. - ; : fiVybnd tKe^ stahd'ard' attkciment 1 Mechanism 
described, a? tfritS Station ckri cro^trbr any one of a 
nuiaber--t^f ^t^lbns ' { tlfkt are 7 ttfeinselves* 1 inter cdnriedted in 
a cohffeirehtfe;^ rn x tliliP ^odailty / V" "third party" " " '* 
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controller,, or , ^e^pt:e f ,pE;er^5Q?: , * .^an 0 i-nteirvene , in 
conf erence ..already., in ^prctg^re&s yta astsisgt n ^diagnose - tv or 
monitor r one of conferees*; T^e^tails ;Q.f - designs that 

wovild , accpmgli^hL this .ta^k . a&e ^^^^jrt^^l^ -hy the VMCS, 
5 but l?eyond tlxe sqope ^of thi^di^??A c *^ r A*ii Below follows a = 
description pf the ^details ^oj^j^th% ' Jr om Bop.er|ts used to 
implement the remote ^station ^aJttaj^m^Tvt mecbanism. 

Command Stream. .^. tz . . K; ;."=,.. *. 

From the gerspective c; qf one ( end -of cthe afct^chedG 

10 , t , ^tat ion pair ,. T .tJie c;omm^ndj. f ^tr;eam ^ ri h±^Lp^p^Lpjietl^ fcp 
and from, the, r^iiip^, itc^br^. A a : ^ia ( gpntroj. ^g^ect; . r..c 
supporting., d^j^pptppt.. to s ^e Y rejnpfce ^fcati^pi.;-^^;;:,-: 

another Media ^^pn^p^pbp^st^r s^pgo^ting^jtiBXt ^^a r , inppt j 
f rom, the. r£xpQ"tf st^^p^^g a^^,c^-ea|;^d ;fco encapsulate the . ; 

15 data pathy^yj|;, 0 .S^ wj.liz:t^:"^~ 
exqha^geci,.^ o^^sugpo^u^pwf b,anc|width 

.(less 16,*^ . 

bas i„5 • , Data ■ can, be, £rajisgorted~ ogt^an^^pn.;^ separate ; - 
channel (such as an ISDN D-Channel) or in-band r , ^perhaps 

20 multiplexed with video data. The data transport mechanism 
for message data can also be^accomp,!^ 

tertiary, spurqe^ using : an. .en-^lrf^^ 7r> ^para-t:^ connection 
from that used .for primary cp^uni^p^td^^^ 

the remote s/ta.tioQ ( ^re ^ • n ^ 

25 Ob j ect . encapsulating ,the . pat^h^ay -t^^jth^vrgmpte §t^feipn ,v. 
while messages arriving ^froai tbe> r^qte; i ^tat 1 i;03^ generate; 
events as . they, are received by , the t Medina- Control pb}eot 
encapsulating the pathvay^ Jroja ..^he. r^o^.i aJbatiqn ; - :/: . 

Event Encoder , 3 ,■ * [ * - 2 - 1 ' 

30 This cpmponen^t .converts,, bi^ary^ event t re,qords added 

to the VCO event xjueue. to a, text., ey&p£ ^message i,« c ; : : - . , : _ 
representation, . and thejv ,pend% i£ ^<?k J 1 * 1 ^ y^J^P^e ^station Vl 
A definition, of. the binary event, record >: is prpyided (see r 
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section entitled Vf5l "Header "File ^ l in' Appendix) , however ' 
the exact 'text 1 ev^nt , r %ik£siqe^ format is "left to the system 
designer. Suffice it to say that the text message T format 
used should be entirely universal to allow all VMCS 
5 implementation platforms to engage in "attachment" ♦ 

String tables in ' the t;ihg^is ; tic : ' Controller airiaas of the 
VCO aire used to cbiivert ttf^ i eri\imdrated arguments to 
string tokens/' whenever possib'le f while ^purely numerical 
arguments (such as : pirMeters}" are converted to ASCII 
10 hexadecimal strings «f Each 'eveiit^iiie^ag'e must 'minimally 
include the following infbriaatibn: 
- Event identifier 

» 3 2 -Bit parameter 2 
15 • Source station identifier 

The event arvJbder is usually only accessed when 
the VCO is attached to a remote station. While the VCO is 
attached, the encoder is invoked by the vBb ^ queuing- ' 
mechanism ^tth time* eLh e^eifit is "gueiietib v The encoding 
20 takes placid uking ^ separate thireaaf o¥ execution to avoid 
interf 4lrerie*r ? witk device timing/ 

Eveht decoder 

' ^"'^ik- dmpdbfeiit. Converts text event messages 
received f rbm l fche ^ converts them to 

25 "Bin^ir^ "' : 4^eht '* rfecbrds^'ihat^ are~* then ' acl'deci to the local 
VCO'& r evght queue: Thii processes the° inverse of the 
encoding process V And its" success^ depends upon the 
consistency of the text event message format selected. 
The source station identifier tells the~receiving VCO 

30 where thl* eveht cairie 'frok, ana tlie string tables in the 
liin^i^tic cforitrbller to derive a numeric 

representation 7 By cbittparison "" of " the string tdk4n keywords 
to ^theiir revive position in ' the tables; and derive "a' 
£€ttnq The event 
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decoding takes place using^a.^eparat^^thread .of execution 
dedicated to fielding incoming command , and event 
messages. r „,.^ .. * , • . . •. . 

Command f Engod^r , : . t3 , d od 2;r:c i. ; . 
5 This comppnept converts SCI calls to a text 

command message representation/,, and then sends them to t > 
the remote station. As with the %veij.t r encoder , the exact 
text command message format is, lef t Jtq the. system ^ _ 
designer, and correspondip^ly., it n shoj;ld, be* entirely. „ ( 

io universal for reasons ^said, : ..S^^j^g tablps in the . . „ 
Linguistic Controller areas^pf ^jfche^JJCO ^re.^used^to create 
text command messages who^e^^g^a^^is ..variable depending 
on the SCI command encode^. ^T^e_gg^anc| encoding takes 
place using a separate , thread of execution # dedicated to 

15 fielding incoming command^and , event ^mes^ages 



3 ^ 



Command, pecpd^- ^ ^ ^ ^ ib , f: ; > . fo-i:.v - c 

/This component redirects .the text command portion 
of the shared messages to ^ toe^^jpp.^1.. vpo vv terainftJL input 
port, where they are interpreted^ ?nd, then, ; u?§d 9 t??,., ; ^ 

20 generate calls to the local VCO's SCI, just as if they 
had been input from a local user at a terminal, ^eybpazrd 
This process is the inverse of m ^^B.^nQ<^^3,P^f^!^^ r and 
its success depends upon ^th§ cons istepcjj ..of .Jfcij^ Ifee^ct . . 
command message format selected. ^ The, event decoding takes . 

25 place using a separate thread of execution dedicated to v 
fielding incoming command and , eyent^messages.^. _ ( , ; . % . . % 

Determining ^ Capabilities t ^ ....... , u - „ j \ ■.,.....> A .-...-r 

. Each VCO has associated with it independent 
parameter blocks for remote control parameters , and remote 
30 monitoring parameters. There are separate, parameter _ f 
blocks each containing flags that indicate their current 
operating modes, and operating capabilities with ..regarjis 
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to attachment . The control and monitoring' c^pa^if itfiWs 
are stored as nonstandard -cajiabil it ies xn the local 
capabilities lists-; - aft£^ thbse of 

the other at - the 'feifee ■ of D '1bcTrin'ect ion . ' Ohee attachment has 
5 been es t abl i shed , y: i t-^is^ -the - -station' that • f first requests a 
particular control or r mdhitbring^ •Context" that will able 
to assume that'folei 'IftiSn % : £-ole J is assumed, flags in the 
associated parameter "bloekfe mark rV the r state/ and prohibit 
any further context: "changes "till the stations "ate 
10 detached/ discdnriec€edv dir the r c&antje '-is - initiate by the 
M control'ling e ^oiv lM mdiix^ ? 



Remo t e ; -Hb i tidr ^ing 



O 3 D & it ".$ V i 



::V ^ii -As 5 a°suibs^ ~ 
Monitoring r d%' a TSffi6te ,7 sta€idn : rSqufr^s -'only r ' that "the ' 
15 :> "inoivitor " : -st^t^oW : re^eives * H a -stream :ir 6 r f €he eVents^queAi^d 
by the '"m^dnitbrlsd"^ 

are mdhitoring H&Sfa* dim - locally queued ^eVerits ; they are 
operating tirfder ^' J ^t>ad^m6nx€6±xn^ 'cdh^e'xfc'i"' If one 
station permits *( r i : ifaUc?dt^-'''xt is- ' ; citpabi e x>f ) being 

20 monitbir'ed : > ^tfhe ' dther^cfciv ^cii ? ange i€s monitoring context, 
by -settirig J itfs monrtoF tfoHe : fTags to Include the demote 
station^ eEveh%kV' y ah3 n ^^ the" 
other station to its own event queue, in addition to 
continuing to monitor its own event stream concurrently, 

25 Alternately, it can monitor only those events of the 

other - stia€ ion ; df Sdni tdr^ahy ' one of a group of stations 
in a conf 4rence/ f as" 1 they 'cbine in1:o focus; (though a 
virtual^ ^attachment : ^ each'" J J 

individual- * -st;atlon r prior-) V- ^Monitor ing^ can bcdtir 'bi- 

30 ^ direct iorially J at : the* kame' triine; stations* may moiiitor 

each other " coridiirrentiY-. " J - • 
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. Rejnpte Gpatxol. j :. . ~ m 5 ne : ; - -v. o:V? . l.i -> ' .v - ~- 

The assertion of (1 ^gntrol , fey ;6 one tt station, over 

.anothjer, ^proceeds ^imilarJ-y^/tp^ thfo establishment - of a 
monitojr ing : context . r Xn do^ $o 1 0 ojj,e j station s - , - . . 
5 capabilities indicate .^t^wil^assuiae^a Slave operating 
context, while., the ^ther r wi^Ll; bft n the master. Upoiv . 
.connection, both statioxis c are controlling their, -own 
systems ; they , are, operatic uij4^r ia^peqx: ^control cpntext , 
and have no T ability^ to e©ntrol c the : othe^ 7?^ & ffiaster VCO 
10. initiates the tr^ns^c^ipn^ to request ^operational .control : : 
of the other, and if cpnsen^is ^ 

assumes the role of master, the other as its slave* The 
slave VCO now reacts to commands sent ^ 7^%±inL%^?^/rj:^ , t 
as if co^£^^ ^ 

is application r For ^remote . control ,ta -pqcjir , £l the master . mpst 
.also. .mqnit95 %p$ ^eirt.st^eM-At it^^^mffte^ ^CO v .Wl*b; Jiie 
ability ,,%o ./transparently -^send, .commands^ rtp if .slave , 7 ~ , 
^statipn, ar^d t ^ansjparent^y events f rom, tfte ^ : : - , 

stat ipn^in response to, ttjoae . operations , the- yea that ;; 

20 assumes the master control contrast becames- a. f^)J.ly : , :: * 

operational virtual i zed ^ep^espi^atipr> of .the sl^y^ > : n : 
station.. And client .^pplica-tionf, that ,.rup :pfV t^he ..-master* 
VCO. .are (.practicably speaking), virtue clients.; of the : . 
slave, V£0. . : u,,., uv:: :v "\ r ^ " ,r :^ 

25 MULTIPOINT CALLS . : V; .. ✓ ^ t , t J.r r. <v-" ri - Y ^"^-T 

A number of recgiomend^tipns^ ...serve to define r ;i t 

standard designs , . protocols, .and .terms,. us^d Jf or : Tr r - 
audiovisual connectivity, sesslpps t-hat invoaye- ^ 
just a locai 1 and remote .station . ?x ^ 

30 H.23.1 (see ITU-I. Recommendation^ H : .231., ; ^ 

UNITS FOR AUDIOVISUAL SYSTEMS USING V DIGITAL CH^NIXS -^OT^ . 
TO 2 Mbits/s, 1994) describes such units and their 
various configurations. Attendant Recommendation H.24 3 
(see ITU-I Recommendation H.243, PROCEDURE FOR 
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ESTABLI SHINS ' * COMMUki'SAT'lbS' 7 BETWEEN THRE^ OR HOKE ^ : ^ 
AUDIOVISUAL' TEGRMINAIiS USING^^ : 
Mbits/s>" 1994) de^e^ib^s- the' specific operations ~ 
performed irv a" miitlF^nt^cair ; envirorinieht^ sfuch as"' 1 
5 adding, dropping, kl^^ from the 

i conference i These r ecotoenaitibni s^rve as the" impetus 
for ! the logically def ined -inul tlpoiht: control operations 

, incorporated into ^the --VMCS * server : ( VCO) architecture . At 
time iof writing, feh^re -exist ewer th^n a haif-db^en 
10 widely - aVailable^deviees ^supporting T S : significant- stibset 
of the * proceduires outl^ riSo^4hdatibns 1 

VCO Multipo£n£ :: <*^^ brC6 * c? / v 

Support for multipoint operations hy ' ; tlie 1 yhti K ^ 
requires the use of a multipoint control unit (MCU) . 

is These devices have a number ^Wf -~ Nlt^Y 1 ref^irfed 'to "as ; r 
ports , that' allow ' m&n^ audiovisual" cbn^ectiVi^ stations 
to a^ttacfr to 1 ;£ taSSm -coricurVeri^iy 2 - tt^'MCU ^irViiig^ 
primarily tb } bridge «ie si^na&sP firbm* ^rie sfcatidh to that 
of many .bt£hers> : -so tb enable a group to View 'aft * 

20 individual-. s^dializeS -algorithm ^ deteihninW which * *" 
conferee/ at any 7 given titoeV is ' tfc be"' Id^Stt by thte 1 ' others. 
In -most* cases v *the : ^ i; str eri^tiv" bf^the litidib signal k (Voice 
presence) - dete^ Addresses the 

conference- 'A bhairman : a 

25 cbhf erehce, %'nd his^ po^sesises sp^ialf ; privileges' to ~' 

administers its-^ufcpia^ 1 ; his ; re^onkikliitifeW as chairman 
include-" thfea^ of resources the 

creation of conferences, and the configuration equipment 
as needed, 

30 The multipoint control bperatioris supported by the 

VCO MuitiCali SCT Itemiber arie sltowh 1 below (iee FIG. 30) . 
Calls -to ' this : MuitiCali c m niap to the PDI 

DevHultieonnect^meiabei 1 , "one that provides ah* actual * 
physical implementation for them. To support the 
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operations, this.,£DI ^^^^w^fl^ ±>e constructed 

to issue^ vendoi^r-specif ic €^irpaj\d£ ^p^a::MCP resident in, 
the station.,, or .cabled tp a i^wi^hj;j&gg^r communications 
link. . £11 of f .the . m^ to directly 

5 control the mechanics, o;f _ a^pon^erepce, as its chairman, 
are included . ^ Further ^l^cuB^Lpns.^jpf^ thesep operations are 
provided in. the . spurq^ podf r J; (see ^sec^ion ^^itled VDI 
Header,, File.,. in Appendix? ) ^ ,,Thg ; : , GftLLff &RA& ; structures in.-the 
VCOh^.s. a, number o^.flags and variables used to track and 
10 conf igure multipoint ^aonti;oX pperationsi j A series ,.of : / - 
flag values ireff e^red ,to ,as .JIULTICA^^STATES - provide ■:; 
detailed indications as to very specific states in both 
the local VCO, and the ^Qn^r^J^e xi^r^i^'ii^si^- "-J^ ; — r 

- i ;jr / - - Lr/j .Coirrnoo -rri^q i'^tfiL >h ; io err' ^ *' 
15 VCO IMPLEMENTATION PROCEDURE -.^^ 6 .,v £ :; - ^ v r --- V 
, TJie Dppcedujre r to,, implement, 7 a r , VQO^ dif f ers i c 
depending ? ^wh^th^ Jth.CL pp£t^pp^.jL& c tp C£gate r an initial 
server, cgmpqnen^,. pi; tp t cre^te^ .a v ijew qpmpqnejit • ( f jrpm an 
existing pj\e) that .will wof^; 9* 1 ^ jaultljaedia vn : - 
20 connectivity .suferpy^stean. ^.Whil f ^ p^mary^ ^ (initial) ^GQ: v: : 
development .requ^re^s cpnsiderjible fort r .secondary: , 
( subsequent) _ycOs are pomparativ^l^ t ^ijriqr projects, in ^ 
both time and reppUf ce . re^irem^^ 

VCO clients can praceed, cp^^r^pt^^^d^ :F : and^ jn :) : :**\x.^z 
25 independently of , , thait; q£ r phf B se^yer^s) r ? }tlie prpAuc^ion 
of VCO Clients^ requires markedly l.e^s : design^ and-; : : L ; : 
development expertise than is required ;i to .produce ..thei ^ 
VCOs themselves. , ...... ... „ : . ;^rr vr.;/, v* r. : *. : > v: • 

VCO Implementation Sequence ....... - . - ; ^ , . • . ^ r « >* 

30 The following procedure. i^. A agplied to primary VCO 

development . „ T Secondary YCO^deyf ^opment :f efforts j (based , on 
the same ., design) x reuse almqst . 7 all opponents* ..without ; ; ^ 
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modif icato^y r thiis ^*&€ep£ L i ; 1 ^ , ^4 : afia * 5 are not necessary 
to' create thein j . 

" - ^l) :: Derive* VCO ; DesTgft^ r ; v 

svy prefatory to ::: deveiopmeiit' bf a VCO f a detailed 
5 des±gn e f6r c k Specif ic implementation must be 

derived from this disclostxf^e of the VMCS 
Tedhriblbgy'f : ' Ih J &ddi t Ion" to r describing the 
interrial mfechahisS^ this design provides the 
definitiotiS 6f lihe external interfaces to 
io : - ^ ~ clieirt? "a r ^ld&a€ibfis'^'and"' to ] other VCOs 

^ i — : - 1 :: ' ' Idt'eat^rd r tcT riin ' *on "di £?erenfc ^types of host 

^ be 
: ■ preiserV^d f 6r a:li- suBs^qtfent implementations 
J - 'to maintain * xiiter op'eraBi lity across the 
15 "~ network*. 

n ^j^Es^l^f^ 

• %irst £e £ "det:eriained *Tf" the 

-"•<— : :; r ^ohh^tivit^ s^lB-isyytem ~arid 'associated 

■ ' K ' ; ~ ? " ^e&irCfe^ '-krW^6^rai€tb^i\ *2ufiy t:iest procedures 
20 ; r - ' :r " : 'kn^ tdistr pro^kitfs' "kiiy t 'be executed on a sub- 
v ^ : r ~* * -^sy s^ii irnstb^ed^arid configured exactly as 

specif i^d" by thfe '^articiilair r VMCS server (VCO) 
~-'* r ""-l-'^ - de^ijgn Sljscfrs^ed "in step iV 
^ ; x^y; A •iifevfeTbp 3 '^ii^u¥if 'Device'" 'Interface 
25 iVV Sdui-cV ;i 'bd&fe ^^eibpiDent f or the VDI includes 

- : s - r ;:i: ^c^ : ea€lttg" r afr* *bf *' -the"' classes' 'f rbm which it is 
' T der iv^d r i ° The'" device-independent portion of 
r ; - J ' v - ' : 1 : : : the Vco m Is v llapiWented^'as" a distinct unit 

v ^ ;: ^r, can be built without any dependencies on 

30 any device-dependent / or Vendor-specific 

components . 

4) Develop PDI Shell with Emulation Support* 
" :: J 7 ■ ; : ' s&iirc^ code ' J devfelopmdnt of the * Pbl proceeds 
ihxtxaXl^ as *an aV£empt* : tb create a minimal 
35 ~° r ' J ^ C: i^pleiftfenta%ibn that will Support einuiatfon 
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* , for s . its ( . pure virtual device .control. 

overrides. Calls for device support return 
"Not Implemen^^i! 1 i: , pr 0 ,i f y. £**e VDI has invoked 
r ^.^nXl^t.xQTi..^od^^^}xBy Return- an emulated 
5 . ^ .response,.. as« 4f„ r ^ device v^s physically 

present. . ^ „ , , . 

, 5),-. ..Debug VCO % a3 j^ulption c Qbj.eot.- 

Running in einiJtl^tiop .mode,. -the VCO is 
debugged to verify t;he functionality of its 
10 , device-- independent portions., A small sample 

client application must be created to invoke 
SCI members for t^tii>g, ..purposes. 
v 6 ) r Deve 1 op JP© 1, P^ys 3.C3 ^ -Dey4 .eg, jCpn.tr o Is 

4 , l.Onc^ ,th^ V r QQ .A%.Xully ^operational and ' ^ 

15 debugged under emulation^ r |>h^:Lcal device = 

control is add^i ^^o^^^^p^^py^-proy^LdLng 
software linkage of the ,pur M e yirtual device 
control overrides vXth/ ; t^^ jpp.nnectivity sub- 
system and f asjSQQiated^ 
20 \ emulated in spf^twar:^. > Media ,Coritrol Objects 

are implemented , . tested^ and integrated into 
the device control .system, : 
7) Debug VCO. as Live "Devicje Contrpl Component 
Running in the default deyipe qpntrpl mode, 
25 the yep is debugged to/.yejify^the 

functional! ty, of, f ^llr of ..its ^ exponents and 
features in a, ."li r ye. , V,connectiv^ty 
environment. A sample client application must 
used, as in step. 5, to invoke , SCI members for 
testing purposes . : 



30 



DEPLOYMENT _ - , ■ _ : v ;, v 

This section describes, us^ge^og ..th.e ^disclosed VMCS 
technology in an operational conf igj^atipn..^ 
Consideration is given to the underlying theories of VMCS 
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operating principles, including discussions relating to 
the sequenced of * "bperaVibhs needed' tb manage various 
multimedia connectivity" tasks encountered during VCO 
connectivity sessions*' Iri^ essence, the following section 
5 serves as an operations" manual for the VMCS, focusing 
mostly on the services provided by the VCO. 

OPERATING PRINCIPLES 

CONSTRUCTION ^ ^ ' V, . / " " *-.c 

^ 1 ; VCO construction ' is "a process defined by C++ as a 
10 meafis to create a binary software object from a class 
definition - J With "the the" client initiates "a 

confetruetioh J process that" is' in 1 no ^way different from 
that ; j of °ii^°6tMr ^cIms f iai^^the VCOP^JRAM ^data structure 
is ihitiali2ed f ~ along with other initialization tasks. 

15 Upon successful construction of the Virtual Connection 

t ; 1 -tu &y e e-ib'-'it:. rb'n;^ rnr::nc^^ ...... 

Object, its principle data structures and capabilities 

- - ^ (-^i ■ \i ' -$^';.7';..:^J.l) -CO"/ art*" * 

are available for perusal. 

• ™ Ui cohslfucHoh gives the client access to VCO 
' ~ ~ x " " ' "internai^data sti^ctiires , ^iase of basic 
20 : ^ device- independent iervices, and the results 

of a perfunctory examination of requisite 

supporting sub-components. 

''By the time ' VCO ^construction has completed, 
its dispatcher is running, and it has 
25 uploaded all configuration parameters from. 

;: jrf ^ ^ba^^ time, the notification 

" ' mechanism^ is if ully" operational, and Notifier 

Objects can be^ created for use by the client. 



following VCO" Construction /( the VCO terminal 
30 ^ f - input and output ports are active, and can be 

used by the client to send text messages to 
output ~ ""devices, or to decode command input. 
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25 



Altjiou^h^ the^ VjCjp raay.. have, ^ppce^sfMlly. , , 
constructed, no drivers have been loaded, no 
devices have been accessed/ initialised, and 
"" there is no way for the client to know if the 
5 * * hardware necessary to run this VCO is 

1 "actually installed, 

DESTRUCTION p , v , T r . . . ^ ; c -;^ ^ 

VCO destruction is a process defined by C*+ as a 
means to destroy a previously constructed binary software 
10 object. With the VCO, the client invokes a^ des^ruptipn^ 
process that is in" ho w^y different from that of.^ny 

other class. During the process^ of, VCO. destrucfeipB^. 

erorr: ;rr.*r-*-i-*i5 »".& vsv on ax ^-^..q i.o «. : 

• If the VCO is connected,, a disconnect .ls....^. 

issued — the VCO waits until , the .disconnect 
15 completes — and all associated VCO _ 

components and drivers a^re unloaded, 

• The VCO dispatcher r is halted, and T anv\. _ 
Notifier Objects are deleted, .thus 

Notification Receiver Objects in the client 

" r ^:-'.c to , ■ -j^ir' i/r:reo:-V-:..: 

20 ^ "will no longer receive inf ormation, 

■ -.v, \;r; , a. A ■ -a? .vt--c r r«q.o : : x - -:^v 3 o 

• The terminal, and all other VQO services, are 

no longer available for. client use, since the 
VCO does not exist ^following destruction. 



NOTIFICATION 



Once a client constructs _a VCO, .it qa^ create a 

number of Notification Objects, the maximum of which is 

... ■ ~, \: s . w ; r .- * : ^: ... .ttk .^^1 

determined by the system designer. Notifipation 

indications" are sent to the client immediately following 

construction, should any triggering eyen^ „phould occur. 

30 • The NewNotifier command enables the creation 

of a Notifier Object, returning the handle to 

one just "created as specified. When the 

~ Notifier Object is created, it is intimately 
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assddiatteai ^d^?-bn^ particular Notification 
Receiver MemBeP contained- within one 
pai^idular^ Object , neither 

c>f Whi^^cSn^bS^ changed > "a ftfeW Notifier 

' Object* M&gi S^crfeated to direct notification 
to a rifeW €fcje£t»me3^er Combination. 
The. DaleteNotif ±er command "dan be used to 
delete Notifier Object^/ the handle of the 
Notifier Object being used to identify the 
instance to delete. w - " * 

-"-THe^ EiYableNbtifiie^ command "can t>fe ; Used to J 

r enable *er-disa$ii-th^ 

^c^j^J^li^6£ifi^f 6b54&t a eift M disa&ied 
? t^-stop^ £h£ V^o/riot^^ to "that 

^r^Sbtffi^r W&£±£ £iii . Weri °enaBled "and' ' : r - * ' 1 
acttfv^p^ to " 

the o3^ht?*& (by 
*the ^N^xfiis^ ^5^totf t>ccuT£ tJo 1 pr6^tfUte 4 ' :l " :,c 
T inaicktioh' cif^ the bbdu^ence ^ ' evfeht * ' 

d&ring { : wl££ch~ timey* r itP'c^nrtcft 1 Be f ireefoeredf ' 'by 
^ another ^ suchT call until it 1 r eturhs f r or 
v processings that eVetht current iy^ in play . 
The SetNotif ierTriiggers cdmmand' aTlow's the 
clrismt t d Change J the set : 6f events that cause 
the^d^ifier OlSject * to :: trigger ; that is, 
^hvG'ke^ -tK^-N6tf f £ef r Obj'Wct:^t6 deliver 
^tdrinatroh ^to' a *s^Jci?f ic meiber function of 
a specific class c&ject, indicating that a 
particular ^db^veiit lias v tabc^n place . 
The Triggei^otif fers ^ be used to 

trigger' ^ri^"'^^^^!^^ Notifier Object, 
uncbxidi t ioriaiiyV "or" to present an event to 
tile trigger iftg mechaiiisin , allowing it to 
triggier-all^ the VCO that 
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r „ . contain. pU^t r Bp^p£i^eY^xit,vxn their 

tr> t .triggering- jprpfii^^oH av l v. ^ 
, • r _ Notifies Objects^cann@^ : jb§ ^areated or deleted 

v . _ while proc^ssin^ d th§ 0 nQfeif ication of an 
5 t ^ . ; eyent^^becays^. the i^t^rnaJL list of Notifier 

f ; Objects is d l£cked. : .rHcKwevLer, the triggering 
. , ^ ofi ^? f P r ^^ ^^i^^ir., Q&ject can always be 

CONFI GURAT X ON / S YS TEM SETU^ . If b , *.or*;-r* 
io t h There .are ,t^. u .^st^pct ^eryipes:! available to VMCS 
systeiii^^^rs.lf)^ cg^ligprajjgg/jsetuf . first is the 

ability £g #ai.nta;ln^ Y59^in^£i§t£%£^^ that stores 

a text record .des^ril^ing ^^ll Q ^fr tfc& ^tarti^ defaults for 
major Qatego^^ description j 

15 of v its , netwq^^ device, 
local ^tatipn device and 

connect iJOp. ..tjiina- quts^ jcqn£ei?ence jyrof i "Le , & and other 
def ajalt setti^g^^.The sfiponji Ast-^ft-j^J^Jiste: to invoke 
dialog boxes j^n&airjing detailed .:-OTnf lgE¥JT^N-° n / s y s ^ ei& :: 
20 setup utilities th?^ are provided, fprv^ajphvpf the four/ 
possible media ^yp^p (au4io7v4^eo/4.a^^^ata) that are 
potentially . handled- by the -VCCU > - ± : ? C :A2 & C s , « 

; » The initializatiqr^£il^ * ji*.rR^«*. at VCO 

construction :t t^me, ;; and ^ijtft ;us^p-readable text ci- 
25 arguments ~arq^c^^ binary 

f qrmat ^stqred . 3 in ^e r \£C£ ^ as a 

data stru^ctujr^ to, .VCO .jpiaentS:. d 

• The SetCopf ig M command -al^lqws^ clients to write 

a # new configuration structi^e^ to the^ internal ;> . 
30 VCO configuration, .str-uqtiMrev 1 and at the same 

time activate ,.the. new., s^ttingc. r u 

• ; The, RefreshQpnf ig ^ommand : - aligns clients to 

upload .the.. VCO/ p. i.nternal~cqnf iguration f rom 
its default initialization file, and at the 
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* s^e-rtiiaie' activate- itew" settings • 
Alternate^; the' command* can be used to 
upload ^ha^ int^xriai : cbnf iguration stored in 
"the d^hat^al^a^^ f il^ ditto a client 
configiirrati^ri- Record ' f leaving that of the VCO 
cdhf igurat i'dny record urrmo lbs ted. 
T The : ; S^oreC6nf xg^cosuhand ehaBles clients to 
: store a—fcbriiEigiiratioh record directly in the 
default^ VCO- initialization- file, overwriting 
the* Gristing; ^corif iguration/ or alternately, 
it enabled- clients to : similar iy store a 
cohf igurat i©ri ^geofd^hei^ privately by the 
- J ciie;V^/-2^^ai^Eer v -ca^ef -^he-^ta elements in 
- the -ddrif 'i§SratS6ri 'tfecord^lre^ converted to 
^ user -reiiadSB*^ being 
nBtored^iW tK^ initializ^tloh 1 file. 
Snte^&l^onf i^g\irart:i^ri^t£tili1:y screens enable 
end users td Adjust relatively minor vendor- 
specific device vdfeivfer ± arid "operating specific 
system parameters that 1 do not map well to the ; 
generalized, device- independent controls 
: o£fei?ed by»th^#bl and associated media 
v *£cnt r ©i -device -coritr o i -s et t irigs . 
"The VMC^<^ adjustments to 

-Ito-IdiS^ settings" that are usually 

-set^emce -during^ iriitiar 1 system installation, 
-arid subsequently 1 ''-l^ft***S6s€ly*-' alone; they are 
settings that tune" arid ! erihance the operation 
:} 6f :i tlie ^standard" VC0 : device coritrol 
opera#i?6nsV" and 7 are ri r 6V -intended to duplicate 
or replace them. : 

j The ^strategy behind^ screens is 

-identical- txr "that" USecT 1 by Advanced 
^acfocok^ufeer opeiraHrig systems, employing 

graphical user interfaces, whose printer 



device d^Ave^dp^ an integral 

"setup dialog"^ &P enable -..the .user to 
ponf igrjar e thgr ~$p$& jLaii^ e;d , , ha jrdwar e f eatures 
of »a target f^r iji^ri^jg^Ace,:. prior to sending 
the gob to tJa^print;; g^euefi z 
As specified- by-: t&ei sy«t^m; design , 
conf i^urationr aijd^^gjtAip^ parameters adjusted 
in. thejse utility- screens are used to set the 
device, default -s^tttings- that are later 
pani^uI^^d ? ^h^oygh ^standard SCI calls to the 
device/ control rx sub^sy_s:tem . ^ Moreover , vendor- 
sp^i€if? n c5>nf ig^r^tj^n :f ii^: ^ re modified 
^^r^yia^l^^k^^^g^li^f)^ * F#F£i5 ular private 
, so^Kare 0 9Q^pqneQ^- r eonf igurat ion scheme . 
.^h^^gt^ the^ 
t audio T §gtup >%ti,3-.ifey^ yAigh -.provides 
^djustipe^t^ ?&gt:, w±&&QpU®n&& input sensitivity, 
f ^eq5§ney v ^q^ii^^t'io^>; ^Q^tpiut gain, 
fpecial,i^4 j^ysicai^inp port 
1 se^ction f; nois|e ! jfil^ir^y and recording. 
.. ppt ipl^S z , : _ .j 3 ( >■ c f ..; ;: ,„ $ 

Tl>e r SetupVideql^eviGes pgmmand n invokes the 

,yideo r setup ufeili^^r^hieh :; pr^gvides camera 
adjustments su^ ^access to 

*test r mqde^., ^^SG/P&L 3$Q$£: : sel^ction, and 
f pcusing ^aode jse^^cfeion,*: ^Additional 

: ad^ust^ents r jfor i v y^^jfj,^s^l^y : ^XnclnAB those 
that affect, c#lo£v : ^tijnt,. ^brightness, 
horizontal, aiignmentr and vertipal alignment. 

. The Setup^magepey ices. pqmmand invokes the 
image setup utility:/ which, , includes output 
settings for any hardcppy^rdisplay/printer 

r device r , or.-* y L ideyD. display adjustments for 
f actors similar to : tjipse -iji ^he video setup. 
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P ' ^P^^ :i ^t.ing^ L: 'ior"t^gihg : d^lcBS typically 

re35ate :5 t ? 6 'fo>m n iiize ailid' -ambient lighting. 
.. . The~SeWpb^ the data 

5 1 >:; 1 ' speci-f ib ^anaEBtr^a whose settings may range 

f roa' cbinmlinfa&^ibns " port settings to disk 
drive specifications" for backing store. The 
J "*"- ? " • ' 1 " 'VUGS ■*&£ : h6''£&4m&i'gria Wio the ultimate 
' x r " - ; c u^ 'of -(S^ ;: kr6bis J v thus th¥ derived VMCS 
10 ' design must-- -specify' the data : setup utility. ' 

• 5 " r *^i«^ly>- ^^Cd^tii^t'-Mi^e^' a data stream 
: o,;.;. -> ? ■ . t 0 /rroia a - ^uaicam^ will maintain 

vc< ; MgetfclngsP ^b'r T>aiiu*rate% ^arily, stop bits, 
. : v.-i? > and ; othet ^yK2iM)nous^^ : '^ansmission 

IS •- V- : .- ^settiligsiP r/sxia COS' 



TERMTNAIr SERVICE ^ 3 -"-".-^ < 

- - The vet, terminal v service r ijroVidis an input and 
output port. The terminal output port fu!nct ions as a 
- - standard^ output device that ^dispiays' character stream 

20 data^ written-- to- it/ while- the terminal input port accepts 
character? s%r earn- ^ata^ writtW ^ it^, and "interprets it as 
VCO ^teitt: eomkj^^-Chiifacter stream data /takes the form 
of null-terminated j^^trings^' referred 5 to as text 
messages; The^^l^Sfe^a'cte^lij" us^W denote' the' end of ' 

25 the -aessagev^ Format^dlct^s" W i te^-'c^iikind strings 
terminate"' with carriage- r^uriiy 1 arid' intervening nulls 
that ;terraiha€e:f command substrings/) are" ignored by the 
decoder. ' ■ ~ . :.■•(;.• c --:r ■ ■-. c.f. r- :.■ - : 

• Text messages sent to the terminal output 
30 " r " ,: "* pbrV xday ^ftteii'/ J lco'ndu^erftly by the VCO, 

■ "-''tor More than brie physical output device, 
''"'"'" ■ y- fbiibwing each/ clietit' te*t output operation. 
■ : 'j v i' ^h^i%al :% outt>u't : &eviWsr 'configured to" be 

written when text messages are sent to the 
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— a* *• .k. ~^ 

. VCO^termii^al^outiDUt .^jg^t ,r :: $ir e referred to as 
. attached (to >the,,putput ._ : gqrtg. . Resultantly , 
clients se9di^r^ex^. :: m^j^ag.es to the default 
VCO terminal output poyt ^ill find that the 

5 ^ _same . text message .^as ; ^een duly written to 

Aljl output ctevice& r at^a<shed : to the terminal 

.OUtput pOJTt.. >~ r ^ :: r ;*) .-.M* -i. b'- " ' 

• ^ v Text messages, ^nt y; .tq v ; J.}xe terminal input port 

ape, parsed intp .str^-ngb command and argument 
io .tokens fc and ^. interpreted ( by the VCO as 

: r eprj^s^ptation& pf SCJC^ cppnan^s. Once a text 
, * _ Cft^an^^f, .^^ r ^ fully decoded, it is used to 

^£SF& SCJ^ member ^po^.ions ; ^ : fchereby 
^ ' . ,,_..p^^^ cpntrol r mechanism tp any 

15 VCO client; scripts can r J?e^ generated by the 

local client, read from script file, 
transmitted from a remote cli^feraQrps^^^n 1 
^ ; ^gnr^Qtioij^ ; pr enter ed r direetly ?: f rom a 

: . ^terminsil. ......... . r> \\--.r.:: 'J ^ x 'i'-' r ■ \ ^ : i- - 

20 ,The jfeei^inal . service jL& ^yailable .i™ 

fpiapw.ijig. f .CQns.tTOctipn. A d&f ai^lt-r output^. - c 
t device is idenfcif ie£; ip^&l 16 *.: cpnf j.gur?ifti©n^ . 
stored in t the vcq .^ 

attached to, the terminal p^£p\it i: pprt ; _ .r "J. 

25 — — f- , £ range, pf ; . s|:aa4ar.^.ojitf>ut.; device typfs^pan 

" _ . be added pr ,xen^y^|rp%^e : 

devices .attache*!, the- output^ port , ^Aii 
output devices , ar^w 

message that is sent to the terminal output 
30 port. . . . vv?*. 

• The ToTerminal command is used, to send an 
optionally f prmattecSL tex-t, message to the VCO 

Jterminal, output, iiort- -The., ,command functions 
\. „~* .^simi^Arly ^ used by 
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vari6uS c pra^*aimi^ languages' that~serid ? text 
•'-•to y & ■' ^and^dp-^oii^hit' device. ' : 
^The P^SmTidiTdzrial- command is used "to" "s"end * an 
dp^ionall"y ^tfrntftfc?B» t-ext command ' : (VCO : " script 
. ccawnaii^ W J m&\cb : Verifiina'i i'ripu : t ; port. NOTE 
THfcT Vera±i$af • liipttt port cannot' be "read 
for -anpW-W^e^cilfeht/'-W "the term Tnput 
ref ers 3 to ^^ro^slon of input data to" the 
VCO -f ton? the- c'iieht . r The dlierit v jfs the source 
of •Ihe^chacra-cte-r' s&ean? : giifce" the Vco has no" 
■~ 4 " ; ' " vC ! : ' reason to "request ;; co^mancis f rom the client 

?n '■ ' "' r ' % ( 0,iS? y ^i&rie^Sn *±iH€ii£U "-the issuance of 
•nxix^- ^vb.^^^ ^ .^^^•g , lient to sen{J 

~ ; "° ttibW I coiiana-n ? d¥ W a^^utSaf 1? O lgreed-upon 
15 " ; " r ••^ : ¥•^ce ^ •^^e"'Bii6_Vco , da^^delfve then, and in 

" ; : * "SSxtitfj* irivoW the c S VC&°€6 decode them . 

' • • " •'- '■: " Rei^e¥a€elf *nWc plliirtiVr^e '' 'client -stuffs" 
• ^ ^^Vcrap¥ r -cdiiyaiMs"-'in a is blfYerT c shd calls the 
' ' " 3 * '-vcd^ta TJit^r^t thebff; V! ^ ie ' 
20 aV ~ V " A ; Notijf ier' ob j ect may" be created and utilized 

^ 3 ^ terminal output device . When the 
Noti'fier ^Object* is ^attached' to the terminal 
outputs pdrt^ it 5 nay be" trlggeVed by any VCO 
\ ^ —-y ••--for client) text output; sent to the terminal 
25 ,11***1 ' l ! po¥t v f tnWeftpon^e 'NotTLf ier Object is" 

cliehl '•'sf* fo&iHcat ion : Receiver object the 
r^cipielit of 'every 4 t&t~ message sent to the 
* ' terminal This* mechanism allows any client to 
."" direct all text message output" to a client's 
" '""""* " ' text v processing routine*. " * " 

NETWORIC S*ES^lb»'' : ~ ; ' ' ' f ; '» : ~ - 

EstaB'iiMiiing 0 a " hetwdrJc session ' ii' accomplished by 
inVoJemg V ^#Ht^ ^sci' mlmlM CottsSaKiction and 



•id 
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destruction of. the VCO frjame. td^e ..-goQnectivlty session in 
■that a VCO is usually ael^pl^ed . ^nj& ~qqns;tructed just prior 
to connecting to a .reroute, ^tatipj^^^nd is^subsequently 
destyytqfced ^immediately f Q.l^loMing ^t-I^ n tei^ination of the 
5 connection jtq it;,, therein vf^gingp all. .system resources 
erstwhile allocated to., the m^d^t^n^pce Qf that 
association* The process, pf^s^pialfing tyo stations 
across the network, f ojr t^^purpp^p of , ^exchanging audio, 
video , ; image , . and binary, ^ them, is 

10 advanced by a sequence . r pf a V.CQ.jppe^atipns next described: 

, • The Open ^coijpan^ -t^*^* 1 ^?^® enca P sulate<i 
, ,4 * m V^1?^^i a > ■^/ 1J 5^^^Y^K^^Tj?y ste,n ' loading 
. , .and ^t^rtir>g ^ppgrt^i^^ .yendor-specif ic 

^P^^^.cpm "open" is; 

15 PJ^rf^ ormede only .rion^^yipe ^.elated VCO 

. _ service^ .ar^e.^ct; i^. r Aevipes are started 

. ^ ; J ' . . . - > an( i .test eel. jfep ij\e r ^that .they are f ul ly 

. operational^ AJ.1 .ay^pLabl^ signals are 
represented, in n^ly^ createdv : Media Control 
20 . Objects,, and thfs^^re, .ppe^n^d. f or u$e. The 

entire sub-system, ( inc:^ii?lir>g jA^l hardwar^. and 

. _ software component s^ ; , r i s ^ jpet/ to default 

startup settings*, and, ;^e- network connection 
is verified. If the open; is supcessful, a 
25 connection, c^a. ; be.esl^i^^ any time, 

and all local devices are ap,<?£ssible to the 
client, f to be ..controlled, b,y. jbhe user. 
Incoming _calls f rom f ^ remote, station may be 
handled following a_ successful open. 
30 © , The Call command .initiates % a.^call to a remote ^ 

station. In the pref err^4 VM.CS . embodiment , 
the network is the ISDN (telephone system) 
and the "call" operation results, f 4^\ a y ^iyject 
dialing of the number of the .remote stations 
35 liPA( s .) * Just . as. with ja sta^dajrA teleph^e . 
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- - ^e-^s^l-fcelSggfa'ge^^fetvIce provided by the 
*'-' : " ' -VMCS requires f So "farther action by the 

client f *jSnS^*-sfl^i6 : --i:esait : * is 'returned . A 
- * suC>c^'s« : x^^' J donWe'c€ibn l • process results in the 
" J " - execution of ^ ^ "^^rrta'l'VCO 1 process to 
establish- 'a ^e^T^^bf 'la^eiihe operating 
' - - ^oaaM'-t'i'es- rifir^the' type*o : f 'session 

' 1 , : "" - es€ib£feite t d/- , -F(ar. thV" visual telephone, a 

1 ' ' s& video : -win<f6W* is* displayed showing the far 
10 ■•*••■'<• J - end, "remote r st^tTion^udio 7 "is audible, and 

>- ~tt6t&-'iodai*Sld^&£l ^^a^audio are sent to 
.•■■rue,.-.- c j .t^.: 'retfofce'- ^a^o J n ^4n*^*BiM binary data 

pathways awaW ^iiin^^ertftTons to exchange 
15 ~ ' ' 'Hi^oBaBon; W^iiokftKe ^•c'all'' operation 

- . .i : .: .. / : 3^)* '^''^C^'s'^suklHil^iioW system works in 
' ! " - a *» l^e^l^^lly 0! analo4rous l " , iMlon to making a 
t . .: . . ... c j- vrW ^; standard r 'WnaT6%'' telephone: 
. .. . „ * » di-ai f ;° connect ^'tnen concurrently exchange 
20 " ' " ' " information 1 ' bi^direct iohall^ j without delay . : : 

' " • ^ The -MditiCail^ Command enables the initiation 
• : "or' 5 a^rittohbeiP of l i6ompi(lx 1 Multipoint control 
operations^ ("see" FIG: '3 0) ': : if 'the local 
station is the conference chairman, the VCO 
25 client can add and remove' conferees from the 

" ' T *" "c8nf erence; 5 among other administrative 
3i '"' ~ ' * " " " "f u^ctf dnV> ' : a : ll bf ! ^nlch' Require : the ability 

' ' ^ "to /cbritrbl a multipoint control unit (in some 
' direc t bf Tndirecf fashion according "to the 
30 - \ " ° - actual physical implementation of the VCO' 

' service 5 ) . other multipoint' operations include 
T * *" 1 varibus • qttery arid broadcast 'operations that 
1 "inay "br" may : hot require^ an advanced 'level of 
■'■ ■ '• 1 'mcu '■ control. *The~cilent can ! q\iery ' any of ~ 
35 'these" operations to * determine "if they '"are" 
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. c , n ... r . .... currgntly^s^ip^Qr^ed^ by s the- session in 

v . . progr^s^. . 13he 0 £lient c .Ggn determine if the VCO 
implemeiitati^ ^syppq^rts -ft&e operations at all 

. v .... r . r ^ by ^ a ^^f ( n ?r-^^ i^ c 9 ^^B^ b 4-li t i es li st / which 

5 _ includes, .jnuitipoint, control, capabilities that 

^are proprieties s ^o G Vl|i<ss ^technology . 

• .. - , The -.Hangup, cpnmand eriabLeS; jthe client to drop 
one, r or mo^e- tail) ^Li^pes ( used for the current 
call. Simil^ to tl>e, V ; call n operation, the 
10 "Hangup", pp^r^tipn CLf. r to VCQ/s visual 0 

telephone .syptem, works (,b^( default) in an 
^ , .. 4(^ptj,piB^p.y ^ap^gpus c f^ to the "Hang- 

, V :^^u',:,: */ * , ^^^^ *vs ^^ 

15 .... .. n r . 3$? se ^ p W a ^? ^t^ r dawiu|ill devices in 

. the. roiijtijnedi^, connectivity s>ub-system, and 

7 , T ro ^lpad^^l r y^ndpr^sp^c^^.c software 

, c ? ♦ '^P^pP^f^^^^^^- ^^PP^^P!?^*^ device 

■I .ppnt^r t 9.1 s^ryj.pes .is^^aonjfr. available , and 
20 . Media Control , pbiect.s are., all destructed. 

^ Neither incoming,, pP r * outgoing cal^s may., be 
. handled,. f n £ r orxly. t£e t npn-£evice related 
services, remain^ active. 

MEDJA DEVICE ^CQNTR0^ } T ^ . £ ..^ c..e_ f .—^Tr, - — 

25 Device control ig ayailabi^^o^the^ client by the 

manipulation ..of Media j pontr;plj jqtojec^ .via.-f alls to the 
MediaControl SCI member. The VQOP ARAM, structure contains 
a list of the names of all ayail^bjLe Itedija Control 
Objects active in the f sy be empty if , 

the VCO has not been opened fi,rst, as, fche-^ist of Media 
Control Objects ref lepts.the^ signals, avjail^ble for 
manipulation r by the. client^.. A, J-ist^ of^ th^ handles to 
these Media Control Objects^ jLs alsp. ^y^ila^ble, and 
information about th^m may b^ obfca in^ed u^ ing the , 
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appropriate -" SCI me^^r^f UnStibh !; 0 Ptihciples governing the 
control of the-devicfes in "tHii encapsulated sub-system, 
and their as sod iat«d"o^e^atfbns : , are siiown below: 

• There ar^^fcmr 5 ^fnil ' types (audio, video, 

5 image";- data 1 ) 1 ^WcL fdur signaY directions (to 

remote? irom rembte , to device, from device) 
rrom- whi^ Object type 

^ r ;c ^ i "pe^utauibi^ are the 

. — : ' sixteeri default M^diai Control Object types 
10 ' ? 1 that iriay be addressed by" type " in operations 

.i&rvii " : (see iiG, n 7A]f P : * ' ' ' ' 

: v. , :*•;■; —Fdilbwii^^ of a VCO open 

^ ! <> - ' ; -comaiiidv eiriy ^Wailk^ie signals in the VCO are 
; ^ ; ^rep^seintea H£T^(il£' Control 1 6b j ects , 
is automatically opened for use, and enabled. 

They are not switcfiecT 'on initially but must 
explicitly" be tvirnedr on by a client command 
s v -- :,; "or-By cbiineetiorii to a remote^ station • 
L • -Thfe MediaCoritrol comirtaiid enables clients to 
20 o --e tgi^ange "the c stittitigs for any " active j { existing 

: vv 'and enabled )' : 'Media ' ~'c6iit£6"i . Objects' assigned 
! - ;c: *■ J ' r; to ^be ''onfe' of 'the sixteen default* types, 
v i f z^r I -Xdtfi ; t$^ signals ( in the 

-::;) i -f&x^'b^ together source and 

25 '1 - Y — ^H&stir^ trbntrbl Objects) , creating 

v i r V- :%^j^s : i^^ r ^lgrikrs : '' * ; f rdio Multiple £ripu£ 

^^ signaas^ dtid : 1i hbstf of related functions can 
also bfe ; accomplished with this command (see 
?(Jj section 1 Entitled VDI- ! Header File in 

•30 < z -'"-' 1 : 3* 1 Aj^endix)^'' ' • ■ / "* t " k " 

• ' ^ n 5 ^e 1 Setbe used to 

'assign a' noh-d6fault ^Medik' Control object as 
^ z T - : ' v ^a 'default ftedia""'' Control Object," if it is the 
" - ' ' sdm&~ type as"* the one it is replacing. 
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• The GetMcoHandle command^ earv be used to 
_ , ret^i^y^ the fc^ndle tp :: an:Media Control. 

v u Object from ^ it ^-najpe : label ©r object type. 
. n GetMcoLabel JLe^ a :i c ( oin3i^nd .that allows the name 

5 .label for the Media Control Object to be 

determined fr pg^A c . fefinciJLe 

• . The ,5etMcoPa^if .,j?omand can. v be used to 

retrieve tlie. ig^rnal L p^r peters and settings 
.... f or t a r r spec;f ie : d.JJedia .Cpntrol Object, and 
10 ■ v^-S ^- C ^?L*3? .,used i; to, v deteraine the 

operational states , and -settings of the signal 

r 1 & ..... _re^re^en^e<a ^^b^ JS^^^. ,<5ori1trro 1 Object, as 

a:: <J;j- a ^ii^f 5^,^^ ^Wkc*^* is the 

15 BINARY DATA „ O^JUCT EXCHANGE \ - - 

pb^ single 
operations., ^ between ? §tatipns tba,t f ( ^re both-.running a 
VMCS; each of r «hiqh : fulAy r under formats 
and • transport flayer" ^protocols; ,of r th^ other end. For 
20 now, such issues are left .to, Resolution by /the system^ 
developer who must determine .the „exac t t protocol used to 
transfer the VCO' s data objects 3 s .described herein. 
Though lacking in interpatipnal.^ 

manipulation of ^binary, ^ata. obje^ well 
25 defined and describe^ ^ by the VMCS 

(The Software Control Jntprffice ; and the logical 
manipulation of which is^ clearly, implemented in the 
" session layer" residing ,in the VDI) . ..Fortuitously, the 
ITU is currently working on Recommendation, T. 120 (Data 
30 Conferencing) , to enable . standards^based- exchange ^of 
binary data ob j ects., A case, could . be . made . for the 
utilization of this. VMCS mp*iel : for all^ cpnnectivity 
software systems on the sole basis of .... its ability to 
insulate applications from the ongoing T.120 
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specification /'and ^€iiS r 6hmpiBxi!i^/ of*' its implementations . 
As of this writing, T.120 remains incbinpletely specified, 
only particti^ly and even 

less' well undetstooif ^y s^fet^em developers. It is expected 
5 that T. 12 0 will -eventJuaf^^ the 81 language" 

necessary -"for the^'Vcd' t^ -conduct ^its* "binary data object 
— exchanges 1 ' below T the an entirely 
standards^basieci f aVhx6h. n ° "' Ji ' ^ ' * 

"if ^the remo€e c station is' not 'running a VMCS, 
lo^^siinple Sati' buf iEers iirid xiirsor Tpbsltri^rts' taay be sent 

according to existing procedure^ f bV information sharing 
in H."3 : 2T> /^^iitr^ppbYt^b ^t^^ejf-^€ir<g : "binary and/or 
text f f ile'sr miy ' ^bt \. b^^aTi^ie°.° fF : Ii: x 'W determined that 
: the ;l 'Femote^'^t^t:a x biii ^ckm^^v^Y 1 sx&^sVs 1 ^^ is a 
15 compatible VCO (using the IsVCO-^o^ any data 

object can be transferred. Otherwise, if the data object 
to be transferred is a file, the rembt^ £tkti&n Mil be 
^unable^ to-respoiid 1 fcb^ '^VMCS 1 ' pr&p^i^ta^^i'ie"' transfer 
protocol used bn ; the datra* chinhbl:. ^Support ;^f6r the ' 
20 exchange of "cursefc "positibtisf f acsimiles^ still pictures 
(images) ^drid r^ v &a^a ioti^ H.320 
compliant stratfdns, ^and r thus possible between a VMCS and 
any remote* staiibiv" to^hifeh 3 at may be connected. The 
mechanics^ bb ji&crts' between stations are 

25 discussfe^'Wlbw^^" --zsc-L , 4jx*.*v:> 

^ : ^ . J -^|^ r ^^ s f4^Buxf a client 

5^ u ^ c \ L -~ r *' r £& r s£n& *** buffer of ^binary "daita through the 
* data ; "chatinef (of multiplexed data channel 

' - : " * * : •■ t '* 1 'u^iii'g '^n ^llbcaLted jidrtiori bf its total 
30 ~* ^ ^ r " bahdWi'dth) V tb~the remote ribst. This command 

, ~ tX ^daTn 'kiso '"'be : 'tised : t 6' '"'determine if the data 

! - • ^ " ; 17 -chafrinei: td "the remote station is available . 
! , =" : l : Si =, i 9 \i'>:<: rpj^ : 'Trarisf ^rbb ject "command 'enables a client 
./;:o.: r ° ^d >J sWn^ i:: br reti^f^vW' a 'specif ied data object 
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through the .da*^.,.,channel -or multiplexed data 

, The jf a Media 

^ Coxitrol ..O^ je^^ ^l^Ds^ da-ta sigrial isu used to 

5 ..... , transport ti^ £ .j3^^^ f U ia ^tJtie -remote station is 

, running a .VJIC^ i0 .Jtl^B direction of Media 
Control. Qhp ? ect^ signal, determines whether., the 
transfer operation .js^n^s. loqal^ .^ta. ,tg. r gemote 
4 (f . c> station^ (data f , to^r^mojte) M -Qr is :i a . -request to 
io , . : . , . .retxj^v^ ...^ ^th£ jrempt^ station Ji data - ; 

; ; - h-;^:fri-.' - ^an^^ : co^t^ng.^^ st^uq^iyre^ and ^ 

.-. v.. >;" : :j /> j o e-.^ 11 , fi-jJ ri-O ^rnVrr^:^ c-d 

SYSTEM jpOTD^IIATIpH^.. ^ r ; ^ , -^- :::r : . , 

= . Accjeps jtp r £y&t$m : u^qp^at^^rLr highly^ re^tjricted, 
from the. view , ( Qf,. the client andvi^.onl^ a^iiahle ; T ;i 
through SCI s menders ,* ^These . .iq^Dber^ -^a^dle : a -^i4ei ^y^criety : 
20 of VCp states and .parameters' vftnd ^^©yidet. that .... .. , ; ^ 

. information : to the, client in diyers j^^cjaats:> jr^L'q ;.;oj 
A. number of VCO jptrates-- a^d; cpji^xti^ipL^- a£e„ 
.. ... reported, by.^^ 

results. These boolean test . yp^e|r§ i7 |^py , r 
25 . clients tp d^temii^e. t i^ ..th% ,,VCO is ready to 

t , - .make a . call , r^^all ,i^ .currently being 

, r ^ setup r , if a . call is, .connected if a 

; multipoint call -in ^rQ^r^s , if the remote 

station is. a VCp „ ( ruimirig[ .-^ r ^ MCS ) * or if the ( 
30 . . current ypo . exists ^in x^ore ,^han one instance. 

# r References to copies o£ data, ^structures r 
. sto*^^ 

, . , .for those specific Qategf^rie?. of information 

relating to devices, configuration, call. 
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-■"us pict^coly- -b'ohtsrtrl^^rid 7 monitoring parameters. 

One me^ei? ' %f&1^^i^ : ''^:TeiiBTBnce, to a copy of 
- V° the '"ehtei&TsP VGO- "system inf ormation "data 
- str\ictu^^^^- n -° -- 
5 ' • : The • in^r^^ ^ dati^ :I ^tihifcture ; of a Media 

Control * r Ob f&6t : can be Vccess&d in a way 
e r : • r - similar t?o c^t^fe^ data ? structure, with the 

* client- spec iiyin^'''toe*defkuiV Media Control 
Object typ&y- or" '& handle td one. Also, the 
io v : v, handle ■ f or^a- liedia^Cuntirbi Object can be " 

\ ^ ^^btaiheii from :! a Media 0 C^ntr^ Object label or 

;■ o"--:>oo ^^ext-^aiSes b f SP^Ss^^^huaSf i€ions f constants , 
r.vxir.:. ^.t ^^an&^^ ^itrieved from the 

15 z i: ^c^'^^Skig^S^f^ori^ : 'o£ j a 3 nuiniief : of members 

- ^ r - : c defexgi^ecT^b ^retuf n f aBels °tS them. 

PROTOCOL MANAGEMENT - ^ osr.^v •/--.•a '.; 

o r rr., ; ^ e H^^O 1 prb^bdbl dteflri^ tte^ "blsic operational 
structure^©*- tt£^^ services, 
20 and from the standpoint of r th^ client, is mostly 

transparent - to its ^f unc€ioriaiity . Ah Exception lies in 
the VC0-st£pp6i^f ^ modes and 

capabilities; M D is : Wef^l 3 f6r "th^ client "to affect the 
: ^y^ttem^^^^ility^ rUfstf/ * 5 as "wefl al "€he 'si^t device modes 
25 '^d±i?ectly^ more knowledgeable 

clients t?o v pez~f brm advaheed^^ot ' ^less will Supported 
operations^ ! at r d : l r oV-l%velV ; - c: ° ~ :; ° • - - - 

C ^'cr • "A "data J st^ic€ureHh J the VCO;' irkerred to as 
PROTOCOLPARAM i c provides :) th£ client with 
30 information about the H.221 multimedia 

connectivity protocol ; 4 A' full accounting as 
3-- fr t6^1i:he- T ^r6g^essxohs of which, is provisioned 
it- :coc; b y^t:his useful L data ; Istriicturfe/ specifically 
: ■ , ..5^^ '^ : wifch i: r4igard:tf*'to ciirlreht arid - pending device 
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modes ,.for x «^U(|^ er r^i5leq>j^HE}ait^jE|^ and 
iaisc : ellaneou%^i)epatdfii>g>:. 
; Tiie SetCo ?\^?;. r .^ t^Pr PjRWW-nd enables the client 
to specify a confer e?ip& profile that 
5 — . .describes i^^r|:^,Mt' of audio, video, 

.and data jtoo&al£t±^' r Jg&]tet.pvG' to the 
available. bandwj^tft <of the connection) that 
define, the... ov^r^llr ^ g^lity.^of ; the 
.connectivity seswBior^-.^* . , .. i 
10 . Tt^e Set^odes .command : ei>a3p J es the client to 

_ . specif y-, one or , more>r Hv22 J^device modes by 
presenting vthem^tp c th€i^c9 ; ^n^feivity sub- 
....... -f , 3 ,^y§t^£ U T^ conjunction 

,..->- ... v , ;; ;?i|b 1^)ie . i Y? ar 4&^3^^B?S w is^% , is -^^SP^IWafcnci to determine 

is a , ^ i£ A t^e£e „is ^u,f ^i94^%i*^l d ^J^ th available in 

. > 7 the^ . t coi^T*€*qtion ^t.o^ifflpqjQfe-.ja vfSfijecif led set of 
audio and data modes, while retaining the 
current video mode. ti^*;.;* "''^^^ w c:}C "0 V 1 

• , . Tt\e Send.Cap^, Gp^^^ ep^l^^ -the ^client to 

20 transmit ^ts ^ entire 2^-1 icapabiiifey ;lisfe ."to 

, % the.. remote , station,.; riLza.jn&z** srl.v .ar: s*.;^. 

Th^ S^tI)eviceTimeou% 0 enabl§s the -pii^at? i^o : 
specify the .. number fi} o^p^ •* 
.Network „ Inter f ape rU^^^stiquld w^it -fqr r^^r . 
25 t response frpm y a netw^-k; request : i^ef qr§v Riming 

out ,, whereas r t^,e .Set^ 
, v the client ta ^specif ,y r Ijjie i: njjui^er; pfr ?;;r;~ 
milliseconds the system -^ftould :vait~: f or*, a ; 
connection to. a .remote station,. to complete 
30 f prior to timing , out . ~— ^ r r - > : y . j - q 

^ ■ .:--.r' -'a u-: .tec::;. >i:; 

VCO CONTROL OPERATIONS , . C .. VJ :v : .r,orn^ 

A large groi^p of opgratiqns ^enab^e^ .the client 
application^ to adjust,,^ .controls invo^e /( ^pecial 
features of the VCO.. Sgjm^^ctf jtheae, pp : er atipns enable the 
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**i&pulttitonrtt^lS€r&2W& get£ x'ngs } that are typically 
left to their ^efaizl?t *se^t A 

number of commands ^e^^as&&^Sy a -ciierit to attach to a 
remote VGO for it^^ and/or 
5 remote monitoring ro^ T i?t[p*i l ~o bi.^ ~< . 

The-EridBl©i; r do^cb^and is^ used by the client 
^ - ~ • - - - to al^^Ka^Stale 6£ the^VCO's "enable" 

O fiag; £^tas£-u£^ recovery 

^ froifi^ari ^exce^tlbS^tteat previously disabled 

10 n : . " - itv'Tlie^Se£^^ to set the 

^rir a,; f:-^: exact modality used ^y^£fil"ve6 to handle 

#. v:* ^^he^^€Vte©l^W8^6'd^ <^omidafia J& is used to 
' ^ A — i^ifefeU^t 2«?£Pareo (.£g^o°U$&cg2$ which . 

15 1 .: v :.: ■ bper^i?ons?%rid r ^%i<m^nt^ "sStMld be 

r ^ V to the 

• ? ;.':>xye^ tel^ina-I: %uHspu^ -p'birt ? c Y** 

• -Tiie : *T3nS^^^ is a simple 
:* ^^-/^^wi^tch ^ ^a : « : i^ c tiVed :,1 to u -s;Wl^ct'%he client's 

20 - - r r acc^sSbiMty Itf the multi^dint control : 

oper at iohk . To 'disablW these operations 
w : t r buses' thein" to rfetuirrr "disabled" to the 

<z&%*s - Th&mh^ used by 

25 sbzy>l ^ -:cli^?ht^^ ^> r pause ; ^fcfte^ dtarisiiatching of events 

.©■/.^a , ^->^r^xf r 5a-t^-VC6> %Wn^-^eue/ ;! TMs : operation is 

— ° - — --lised^whfeh^hie : diient wisKes r to "idle" the 
- r o ^ ^veo^ ^lie^ to 
- v '- - : " "fu^^ related 
30- so- li Command SetbispaVc^ the client 

' c * " :< J - to chahge ;; £hat ; rSt4 at whidh Events are 

^dispatched v from' the' VCcr eve^fit queue, a task 
> ustially ^perf ormed- when^a- f a^er or slower 
^event^stream" 7 is Squired ' b^ the client 
35 application; faster dispatching rates allow 
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the T client «t>g gp^ra^© ^t»\^petejds p,Gloser. to 
thosf c of ^the^e^cj^p^vatla^d ^multimedia 1 
connectivity Y©ufe"^ys , fe^jtt. -c 
The UgdateCap&Ljb^^^ .1st: tfseA byr the 

client to add or rqigqyer-a rdeyiae qapability 
i tp the , VCp r device- ^pabjLlity list , a version 
of .which is traasmi^ted^^o^the remote station 
diiring T /fche rConn,egt^Qji,p^oc^ss* A related 
. command, UpdateMpdegapsXRef:, allows the 
. client , e £p va<|d ^og c re®Q^e ?&l - mode-capability 
cgos^ire^er^ce record 1*hat .;i;S, used when the 
VCO attempts to est^bl^i^ , gj^maon operating 

TJije c |^^Cpiy^^ the client to 

r<y£<3t* s ^ facility. 
r Ee^t^^ ^ncj^de > e^b^na/dig^b the VCO 

device jemul^io.^ invoking 

p.re$e£ in^L eolation 

,The ^^tachTqR^mpt;e conpiiand^ig used by the 
elicit tp prpyokje <£b;e; VCp^ to ^attach to its 
remote; jSta^iQn r p^e^ is a yco 

rCi^im^ng* a VMC£} • Tt^^rDeta^F^PinRemote 
command eliminates any at£aphm<ent between 
int^copnected . VCQ> peer, { s^tat^pns . W&en the 
VCO, i^^ttaqhedy , the JietypoCpxitrolMode 
command, JL^ r used. v tp <se lec t t^ thg r paster , s 1 a ve , 
or peer. mpdaLi.ty^v of.-pper^ipnif or the local 
stat ion , ~ ^ith r rpspect , to^the- remote station • 
The SetVCOMonitor^ode.. command ; enables the 
client. tpr select the r £ vent, stream for the VCO- 
tp process., E^ents^from^toe^local station, an 
attached; station xz a group- of i? stations , or 
some . combination v of vst§t4on rj a?:e directed into 
its event,. queue f or 7 ; ^}Jtbsequen1^ 5 dispatching, 



WO 98/09213 



PCT/US97/15018 



- 158 - 

• The SetStationLabel command is used to assign 
a text label to the local station so that it 
may be referenced (locally or by a remote 
station) by that name. ^'' iJ ° : ' 

5 SAMPLE CLIENT APPLICATION - - - — * — - - 

Source code in this disclosure (see section 
entitled Sample VCO Client Application in Appendix) 
illustrates the use of ^C^ervices, by a multithreaded > 

^';^vent r ^ir:iven VCO KCOien t> ^ap^licati^ri ^;$gik; /slnpi^T program 
lo^ldbes :;not^tii^ 

"^ex4mdmes-a^ VCO^s ;; c^brf it? i£T lo'deteratne if it Supports 
required audio, video, and data modes, and . opelric .-a—- : : 
connectivity sessiox} :n 4 r £ r 4 E fc;.. 1 4e^ ! . Source code is also 
15 provided^fortfie "iarif Mader files- 'used Jby ^botfe^the VCQ. 
Clients and the vcq. itself 

r ; ,rr - '^Ther'aHv^^ above- 
■^■*^*APP e f[ .■■j^lfe^J?^tAyfi/-approachesras--'weM-' as others not 
specif icaliy iaeiiSioned. The above-mentioned embodiments 

20 and (^h&i'lja ^ ; Wi . 



. it .•.:') i ,ti 'J ' •! - - ' 4 . - ■ " 
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SOURCE CODE , r , , t - 

VDI HEADER FILE 

VIRTUAL DEVICE INTERFACE HEADER FILE 

3490 ~ - . ^.-j l ;;. ••• ^ 

V/ R7VAUZED M UL TJ MEDIA CONNECTION SYSTEMS 

3495 



3500 



3510 



* " "^v "m 3 ^? — ^&'P-"r^*T£™ t %^.h w l u * veu. angare oLtncpure virtual type All' otter 

member funewns. structures, ^constant, sht>w* beiow .Wused by every VCO to enable structured accc* to meirYncapsuiate^ 
mulnmedia connectivity subsystem. anclL^ VCO CUenjs dc^iitmsjiOis^re*;*^ 
- - n*.-n^ meWfur*«htt a^iHe£ber data^bfecVaf? cdtlcd&i? referred to is«i^r Co^V^^cr^et Sc 

3505 (source ^isKcc: .yDtms . % safco-ir fic b«B ,oafci'' , b ?-nc - r . trp .-s:^: 

1- This module contains only C+ + lourcr codr and^Bi^ comnic^ im^ thc /.// : notation id denou*»ni™nv <jn addition ' 
r;u> ibe : stts>darciC-c3m^^ .C9.DS iz*!T ^JTl - -4.. - TTTr^ . W"™? (jn ia,u»n . 

2. The term unburn* refer* to a value, condition, or requested epferritfoV^ ca'rf notbe Sen^/liac u the rate of Uus word 
connotes a patendy errant conditwa. 

vt.< 3 ' ^ rcfcrs 10 a v * lue * condition, or requested operation that « idenm^bje. by. « ^appropriate grven the curreiu 

3515 . ^sctpf pnxdndmora:jhat is ttejusaXesrf th£ ^ o, conLxL ^ ' 71 - ^ * - 

4 . The term cxtronon refers tqfM OOTrrence ? of a ie^rit£tf^wift&r^^ oV^eonhecbVitv sW*y*em"(i' fatai error)- 

such an occurrence connotes stgtuficani destabdizaoon of the VCO has occurred and funjicr usate rjsk* a system crash. . . . f v - ' 

■ '■ ' ' oc; . • "* " v y ? .or*." : . * /g^ 

3520' ' 5. The' term otocto^ desenbes caJU thai wait for me requested operation to fully complete, the return yjUue oj which indicates its 
rendu. This modaliry of opera oon is the default for. A f| cam. Jf these ii a ' - IsBtockiiig" arguniehi to th^ cail. a«i it u sei to 0 1 
(f»Ue) then the call returns immediately without waiting for the operation to complete, rymcaliy rewnuiuj "pending- if me request 
u valid, indication as to the result of this operation comes from the msemon of a desenpove event into the VCO event oueue upon 
its compleoon. 

6. All character pointers (char*) point to rudi-ttrmuxned ASCII strings of a icn?tn iess than 256 characters, including the mill. 

7 The term iabei refers to a string as defined in (6.) above, except that it may nor contain spaces and its itngth is less than 37 
characxen. including the null. 

ARGUMENT SYNTAX 
for 

VIRTUAL CONNECTION OBJECT EVENTS 

Nodftcaoon of the occurrence of a standard Virtual Coimecoon Object event is initiated when a nooficaoon object in the host VCO 
triggers . and subsequently call* a specific event handling function residing tn a designated Nan ft can on Receiver Object (NROV 
duuu, a software object mat conouns member functions unplememed specifically 10 respond appropriately to that type of system 

3540 EVENT IDENTIFIER PARAMETER 1 PARAMETER 2 

NuUEvent Don't care Don't care 

NtwEmuSute True tf emulation enabled Don t care 

NewEmuOp < EMULATION OP > Don't care 

3545 NewRefCoum Previous reference coum New reference count 

NtwDertccStaie < DEVICESTATE > Device mix . x 

NewMeo Focus < MCO.TYPE > Ptr to medu crrl ob, label 

N«wU»eaiC»p« Previous number capabilioej New number capabdines 



3525 



3530 



3535 
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3550 



3555 



3560 



3565 



3570 



3575 



3580 



35S5 



3590 



3595 



3600 



3605 



3610 



3615 



NewRcmoteCaps 

NewRrrMode 

NewXmtMode. 

NewRejModt 

N tw AudiaSttUDf 

NrwVideo5ctUn| 

.NewlmageSetting 

NewDstaSetting ' - * 

NewCallSUte 

NewUneLStau 

NtwUotlSute 

NewCoolProilk 

NtwDiscStatus 

NewMulttCallState 

NrwMuUiCallOp 

Nt^DataXfcrSlatc 

NtwRcrBuilcr 

NtwXmButrcr 

NewRevObject 

NtwXml Object 

NewVcoSutt 

NewCursorPoa " J 

NewTerminpin 

NewTercnOutpui 

NewRcsultCodt 



j^ii * -:Ti-s v i *jxs 
Prevtous romper cipaWmcj, 

* MCO SETTING, > A .„,+ ^, 

< MC0*S&fTT^Q >.'.V.^v« 

<UNEStATE>' 

< CONFPROFILE > 

< RESULTCODE > 

< MULTICALLSTATE > 

< MULTICAIXOP > 

' Ninhbcr of ^u* rcceiv«J t ; v - 
Number of by^roismjc^ , 

Niuni^r of trytci tra mttmrrrt 
Number of bytes mummed 

< RESULTCODE > 



- New number capabilities 1 

Don t care * -<L; - 1 **■ 
' Don't care i--*...Ov 
• 'Don't care • * - • - : ; 

" Parameter for jetting * * 

Parameter for ieiattg'* r *-* i 
^Parameter for icmug 
" Parameter for aemng' 1 - ' 
> "Don't care 
■ Don't care 

Don't care 

Don't caie" Z *' ' ' 
Don't core ' '* - 
Don't care*' * * 1 " 

Don't care 

Pit so media Ctrl obj iaocl • 
Ptr a media art 6bj 7 U&l 
Pff.to media ctri ohf tabd £ '■ ' 
Per to XferObjeci ^ v 
Pif to XferObjeci i"hs\*~u 
DcSftrcare -qis.^*.-.- 
Trus if* rclaovc to previous'*- v 
Ptr cd message string 
Pit to cickl-jc saisig 1 ** '* w 
Ptr to u^lu^^naS'i'sttt^jr" 



// BASE DATA TYPES USED IN ALL VCO SOURCE MODULES t^ ./ - n 

typedef unsigned char HVTE: ^ // JM>u unsigned value (standard octet) *• - - 

'ifc * ' ^^IVOiUJ:';^' 6^^-ttnxtfned value ;a -. • ^.i: 

bWORb BASCODE; f; ' V . // rnlmVknsigned K.Z21 bit-rate allocation signal consant type * ' 

DWORD ZV tSri " T // 32-bit standard VCO event idemifter type " : 

DWORD HNOTTFIERi // 32-bit handle used to reference signal objects : 
DWORD HMCO; // 32-bit handle used to reference media ctri objects 



typedef unstgi&i 
typedef unsigned 
typedef cdtw :; ' r 

typedef "const " 
typedef 



// rMPLEMENTATTON-DEPENDENT CLASSES DEFINED ELSEWHERE 



32-Brr STAN^ARD : VfeTUAiirONNECnpN pHjfeCT-EVENT IDENTIFIERS- 



JECT EVENT inFMTTPTPP 



E VENT NuflE Tcnt 
EVENT NewEintiState 
EVENT NewEomOp 
EVENT NewRefOmm 7 i 

EVENT NewDevleSiau' J ' r: 
EVENT NewMeoFeiii v ''^ "i 
EVENT NewiJbcaicij» r 

EVE^T^ NfwR^i 0 ieCiV , ' " ^'^ 
EVENT NewRcrMode * *, 
EVENT NewXmiMode 
EVENT NewRejModt 
EVENT NewA.udioScttxng 
EVENT NewVldeoSeoinx 
EVENT NewlmagtSettini : ' 
EVENT NewDataSettto^ < 
EVENT NewCallSuie - ' "" !WT N 
EVENT NewUoelSute 
EVENT Ne*Une2Sute 
EVENT NewConlProfut 
EVENT NewDiscSutus 
EVENT NewMulUCaQSute 
EVENT NewMuiUCaOOp 



» 0x00000000: // NO-OP to event processor S- 1 \ r " . 1 : 
• 0x00000001 ; // New VCO cmuladon state 

- 0x0 00 0 00 02; II New eimiiaoon opera Don j - 
»" (^dTOCO^ _V|CO reference count ;. " . > 

- bKppiSx^flj[: ^/Vi^.reedia control device sate ? ' 
T?*^^W9 : ?^K e ^>" tncdu Ctrl Object has been set 
■;^0pqto20; /A.Njew iocal capability list available % * 
»OjO00C»^ 

m ihOOXOOSO': U New device mode set by remote staoon 

- 0x00000100; // New device mode set by local staoon 

- 0x00000200: // Attempt to set device mods rejected 

- 0x00000400: // New scmng for audio object 

= 0x(XX0p800; // New.senir^ for mooon-video object 
^ 6x00001000; //. New scianj for imaging object 
-'OxCfOpdttr^^.//^ Kew aerang for bitsoeam objec: ' \ 
> 6x00004000: it New call ixaie 

- 0x00008000: // New line l sate 

- 0x00010000-. // New line 2 state 

- 0x00020000; // New conference profile for call 

- 0x00040000: // New disconnect status from network 

- 0x00080000; // New mulapouu call state 

- 0x00 1 00000; // New muinpoira call operation complete 
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EVENT 
EVENT 
EVENT 
EVENT 
EVENT 
EVENT 
EVENT 
EVENT 
EVENT 
EVENT 
EVENT 



NewDataXftrState 

NewRevBuff/tr 

NewXmtBufTer 

NewRcrObject 

NewXmlObjcct 

NewVcoState u: 

NtwCunor,Pq>, , :l 

NewTennlBpvi : 

NewTermOuiput 

NcwResuHCodc 

Rcscrrcd 



- 0x00200000: 
* 0x00400000: 

0x00800000: 
» 0x01000000: 

- 0x02000000: 
•j m .0x04000000: 
... *» 0x08000000: 

fvOxlOOOOOOO: 
: j=; 0x20000000: 
0x40000000: 
«■ 0x80000000: 



NUMERICAL CONSTANTS,-**: ' v .j 

— — — - - D -- -Ail 3 .< v 

i » j : -ii -0 

coast mt MaxJDertces •■c.ir rr? 

conn mi MuQbiForDtm tMim&rJ 1 

const im MaxAfcoTvpev;. or<- jl6r< 

const im rVfaxXRcf j JN *o, »'>ril:n*! 

coast int MaxModes , - ..ijO-»t *ftlQ0? 

iini MaxCsps ruv*l«^ 

i mt MuUrar, tixi it \ 

— • — no rrt 

ENUMERATEDHCCftHtT^KT^.1 « it, 



// New dau transfer sate 

// New a^^^f^i^j^^ 

// New data buffer^i^^ii^o^camplete 

// New ox* object ircjeiyiip^ie 

// New data fypnj&ii^m 'comptete . ' " 

" New global ^.fc^ ' ; 

// New curaoi pbij^TrpnT remoie station * . Y 

It New text irtej^jfc'j^GO itq VCO terminal input po'n), - 

// New ten mcisai^rtfto VCO <io VCO terminal output pen 

// New result co^c c irdrr/jfjecr^ttd VCO conunand . \i . 

// Reserved tmpl^irjBWpjn^epcfKleni event [[' \' 



// Max number cncap^uU red device i 
// N^'fturribe/med.u Ctrl objects per device 
cat object rypes 
p re f i per record 
JCZl'devtce modes 
k.zll device capabilities 
' ^^call eonxroiter 



/AWaifl 
// Max 
//Max 

// Max 
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// VIRTUAL CONNECT OBJECT GLOBAL OPERATIONAL.-STAXES 



typedef enurs { 

VcoOpea. i ^ s* ^ jo ; 1 - • * ■■" 

. VcoCloacd., k^'' -t*' 

VcoFailed. » 

Vcapixaoied. , v *un-r ' " v - 

VcoScucEod , -ia -.' -*' 

) VCOSTATE: . . - ,„- % ■-=.! •• - ' 

, t. - u .. al " 

// EXCEPTION HANDLING MODALITY FLAGS 
typedef exarni { « " 

ExcepcModeDebug . - - - r» 0x<M ; ^ * --3 ' 1 "» 
EaxeptModeUser - 0x02. 

.ExccptModeTerm - * * Ox©*. * - - 
ExcepcModeNoofier « 0x08:-" ^* ^ r * ' - 
ExceptModeAbon - 0x10 

. mXCEETMODE:- 4 " " 



.vr.: .^7. 



' V / VCO ii yuriahrrfl anil pps'noonaJ for jailing . . 
// Vc6;isjnoi c^ranooeJ; no.calU posaJWe J ^ 
// VCO etpenemed , ^urc . .but u S^uiqI operanajnal , 

^// VCO^nas been diubiocl aptiris po' ioqJg.tr opcrxjionaJ 



//"TYiie embtes output debug info in msg box for exception 
,! Tr U^ ™ b t s infe .V 1 «T9R,bpx.for excepboft - 

^.blcj scning eicepnon .in/o to xenminal devices', ..■ : 
// ThttTenabies reporartg of excepnon by tnxgcnng noofier 
^Titw embjes^abOT of ogs + apd djaablcs, Y.CO on eaccpoon 



// TRACE OUTPUT MODALITY FLAGS^r 

-OxOl. ..^;!a:r 

- 0x02. 

- 0x04v 

- : ftx08.^: — 

- 0x10.-=. :<:( .T: 

- 0x20 ( ^ ; . - . 



rypedef enuzn ( 

TraceModeDevicc 

T raccModcNottfier 

TnccModcMCO 

TrmceModcCaU 

TnccModeLine 

TnceModePrutt) 
} TRACEMODE: r - r 

J^)i /'t 

// VCO CONTROL MODALITY : . FLAGS 
typedef cnum { t . : 

CtriModePeer - OxOl-.- 

CcrtModeMaster - 0x02. - 

CtrlModeSUve - 0x04. - .a^ 

) CONTROL-MODE: 



^'^/J-Tt^lenab^ device trace ennput ^ '.^ , - 

nobfica^^n r c vent trace outjput w -> . . 
n j //JTnae e^te* : rn^"ci l c^ect trace output f . ^ ^ , r 
' " *^rTrW e^teV ^^v£l c^' cowrol ira« ouqiut t 
a • ^/ v/ Trite cn&ies hsw^vei'caii and line sM'tri'cerpuq?tu ■ 
True ertiDte alt protocol ^ ixace cunait* ' ' 

"jt-. '--t va ** ' : i r?.*ji * „ v— •« ' ' >,J * 

* W True seo^ocaV^reti iocal access pouXfec^", v 
' ;t " : ?f True 'sets local *ks rnasier to coruroi' remote VCO^ . . 

* /rTttfe^ts locxTai slave K> remote Vcd"*^". 
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// VCO MONITOR MODALITY FLAGS- t: - ' * iJ tV . . 

ry peoef cmun { „. 4 — v'*;:.'; ■ 

MonMode Local - . -* ^0x0 Iv ' - ;tt A' TiWsets monitoring to include local Moon 
MonMode Remote • - .»»i0»Q2i 3^*-* " r ; ~ /? J true sets monitoring to include remote stabim^l',' 
MonModeAmy * 0x04 r..nrr :m: 7i' /uic ku monitoring amy of staoons tn coherence J . 

) MONITORMODE:-). - — : — " : "~ rvLi ' J-^ '. 

.// TERMINAL OUTPUT DEVICES FOR ATT A^JttEKT TO VCO TERMINAL OUTPUT PORT \'\ 

rypedef crawi (.-. v : • '< : (i - ' " ^ , _ a _ 

TermODevNoafter ' *» 0x0i; : ^ : " ; : ; '// r Nobfier a* terminal output device . . . t . 

TennODcvFite' j ! - - - => : 0*C2. 1 -" ^ - : ' ^ ~ ^/V f 5riie.. or file system std device, as terminal oumut device j 

TcrmODcvSoxaxn ~ 0x04. ^ /V^ystem data stream as terminal output devtcn 

TermODevMCO ■» 0&08 ?.r^3'...r - -.n V/'m<edia Ctrl Object as terminal output device 

I TERMODEV; - -> ma*: =-'"*'^ '* ^ ,; r ' " V , J * 



// VCO EMULATION OPERATIONS 
3693 rypedef cnum ( . ; - 

DiiabiaCilIEmuMcdc^ ^ - 

EnableCallEmuModc . 

ScrCallDsiSanon. 

SetCaUDstMcu. 
3700 Exception, 

Line 1 Disc. 

Line2Disc. is*^-**" ^'i- .*v.r.-Si x*r;c 
RantomLine IDisc, >r - -* 3 ri: * x 7 1 
Random 1 inr7Disr^ ,< i' i ' t "" ; rj ' ""■' -+-'■ 
3705 UnelRtng. 

I inr7Riing. . m -csjk'j vri 
LinelRmgtacfc.'jri -.r-*.v. 'i/c 
Linc2Rtngtoch:: saw a. -'-.'-v* 11 

UnelCoosecL ■:*-» ■"• ^ - 

3710 Ltne2Coflgecf ' 
OneUnelncttmmg, * ' :v.a?»v 
TwoLuTcIrjcontiag*-- •■*■ " -> 
OoeUncOuigotng. - ?*-s'*>" ,n 
TwoLucOutgoiaftV ■ * ' ! - ■*-'- < -"' ' ' "~ v 
3715 . QneLmc&jtgo'irigfiu&yv ' ~ ; - r ' v 

TwoLi:trOutcomg2usy. - -'-'•w- 
. OneUicOw^oingRe;. " " - ' c * 

TwoUneOutgoingRej. '' : * ; > '"■ . :ri J ^ ' 
TwoUneRjUCairnienDiscRdst. 1 ' * - : 
3720 OneLu^udioOniy. ' ■ - 
CmeLucAudioVideoV * 'v-^ s ri^i^ r 
TwoUi^AudioVtdto: '« : ?,< -' ;n cf ''*-"'**" ' ! 
TwoLiHcAttaioVkSeQDaa. • ■ 
- m.i (UUEffttil&ronOpEod' : - 5 - 1 A Lyr AAj 
3725 ) EMULATIONOP; M : " 1 ' " ; 



11* T*.-/'l :-H. 



r^v.istiv-. s tit 



v il t^isaole VCO call emulation mode 
// Eoftblc VCO call emulation mode 
// Set remote host as a uicr-staoon 
// Set remote host as rr.;MCU 

// Emulate latal VCO ^xcepooo (recoverable in iJc-vcarfi ->.,-, . 
// Emulate disc on line 1 .* ' 

\ Tr Emainxc disc on tine 2 z^j - 

' Vr Emulate disc on lane 1 at random nme (w/in I min), 
:; - / / Emuiai£ disc on line 2 at random time (w/tn I nun) ^ !; , ■;■ 
^ tyttatstt ringing on line 1 t ^ ;S 

• - uJ V/ T 1c^rnuiate nngmg on line 2 ss «sU «- '! 

wii fjr^Euj^g nngtacit on sine I , "* "''ITt.* - 

- : ^ //-Emulate ratgback on tine 2 . t , ^. >t 

^ // Oacuiate connect on line 1 . , ' , . ¥ - 

1 : //• Erouiate connect on line 2 
:J ^// Emulate 1 line incoming call 
; r 1i ErnuUte 2 line tncommg call 

■ //Emulate 1 tine outgoing call . 
.j . // ^nni^ 2 line outgoing call . - 

^ ;. - 7/" Euauate 1 hne outgoing call to busy remote 

" : ,r '// FirailiTr 2 line outgoing call to busy remote # . - : , t 
" " ' 1 • >/ EnniUtr 1 line outgomg call that is re>ected by remote . 

■ ■ - a FriniliTr 2 line outgoing call that is rejected by remote, 
- ■ ■ - c 7/ Enndaie 2 line call to connect, the disc u r$si by, remote , rt 
4: -V/^Ethuiate 1 line audio-only call 

*' ' p Emulate 1 line audio-video call r u . 

1 ■'■-* b - * //^Elttulau: 2 line audio- video call ta 
v:*r ( *'* ! yA-ljttuiate 2 line medu ctri call ' ' \. . % , . 
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// MULTIPOINT CONTROL OPERATIONS (rTU-T H.231. ITU-T H.243fcr> 
rypedef enum ( 



3730 



3735 



3740 
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3750 



3755 
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3770 



3775 
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SetConfFocus. 
QueiyConfToeus . 
SctConfChnK ^ 
(^leryConTChiir. 
AddSooon. 
Rcmov&Stmaan. 
BmiftrniAudto: ' ' 
Bruduu Video. 
BrortcuiDia. 
GetNtunSnoohs. 
GciiSanoftLui: 
GciSaaonCaps,' 
GctSaaonAudjo. 
GctSuoon Video. 
Gct&omonDaa. 
GdSttimnlrtrnpry. 
*4aduC*I)Op£nd 
J MULTiCAlXOI*; , ^ ^ ^ 

// VCO UNTVEJISAL R£SULTt^r^*:^ ;1 ^ ^ si 



t; -"t^"* 1 conference focus 10 specified laoon 
t , '^Determine suuon curreml)Lia conference focus 
. n //,$cji conference chairman « » - / < * < 

// Determine currcm conference chainneniUi. 
// Add staoon to conference 
j R«movc jsuoon troni xoruetc^cc T v..- 

// Enable/ Disable broadcast of local audio to conferees ' 
//JEnable/DisaMe broadcast pf.JocaJ video to conJcrecs : 
7/ Enable/Disable broadcast of : lpc*l data to conferees. 
7/ (jet number of conferees .» . -Cl ' 

,J 7 ' // §ct list of conferees K.s0 - *> - v -~ 

// Get list of conferee capabilities * 
// Get audio from particular conferee 
// Get video from panicuUrJCdnfpretf'C ' - " 4 .Jl < x r ' 
// G« daa from particular conferee 

JAGsx numbers and (if possible) label focjBtnoce staoon * - - ■ 

iCttmCrtU''-!.*-. 




\ fi 




^V/^Opcraoon failed for some unspecified reason 
~ Operaoon completed successfully 

inon u pending; standby for completion ; >*v ' 

>n Dined oui . v/j^ • - 

-I J^QP enoon scu mode or value thai is already in force 
AM&fir*** 0011 possible, but denied for some reasons*. • ' 
^^/^pperaoon is not yet implemented, but is forthcoming - -■'"-.J 
.//^Operation is not supported by dus imptenienaixm.* ■ "w.l 



QueneftdL 
Memory AAoc Error . 
Rescue AJiccErrac. 1 

TunerFsaferc. 

ImrabdSouion. ' 

lavalidDaaTypc. 

InvalidDevKcJUssrn, 

1ml idOperuon. 

tavaJidOpcnsonNow. 

InvaiidCxpataiiry. 

IrtvaiidModr. 

Invalid I inr. 

lnvaiidNouncr. 

InvsuidObjcct, 

InyaiirtVmrig. 

uivalidParam. 

Crnfi.SynoLx£m>r, 

ArfSyncuErro r . 

NotEnoughBand width . 

CailMustBeC onnecicd. 

NoCallForLineAdd, 

Line is Down. 

LtneConneciFaued. 

LincNotConnectBd . 

Uselsfiury. 

DtsconncrrR cquctL 



.-r. Pp^F 000 depends on process mat has been terminated ~- 
"lj f j J ^j,.- j ...ji^Sjifwi capable of requested operaoori/cpn/tgucaDQn 
^ p u k «j - ^ ^ System not capable of requested opcranon/ciinfigurmodn 

// Specified object must be opened prior to operanpri v • •' 
*' .^'i.pecafted object must be closed prior to openuxpn: I 

// Specified function disabled to pirvera hinr^r sywm corrupoon 
" Vrspecified object resource is in use oy, another processi a / ; 

"J/ Oueue is empty (no removable object* av»dabic)j yv-^^ 1 -- 
K ,lt^mtc is full (no more objects can be averted) .-"inJ-j** " 
... //.MeTnory could not be allocated m support ope.ranon J ~r>*< '~ 
u j) dependent resource could not be allocated slue to error - ? - 
^ , _ /A^ofoe unexpe ct ed serious lruerrul error, w«, detected ' *r- 

, // Cc«uld not configure omer to moduLaie ptpcesauui.^ 

\ . //. fh^eracon result indeternurute: dqn^t IqiQw^rtat ^happened 

// Specified staoon has invalid spec, or i>Jor some: reasoo' uhimown 
// Data specified for arg u of wrong type; such as'* - nxtfl. pff l : 
// Return code from device dnver is unexpected or unknown 
// Enumerated operanon/eveni is unknown 

// Enumerated operanon/cvem ts known, but unexpected at dus omc 
// Spe ci fi e d capabuicy is unexpected or unknown 
// Spe cifie d mode u unexpected or unknown 
// Spe cifi ed line is unexp ecte d or unknown 
// S pecif i e d nonfier is unknown 
// Specified object is unknown 
// Specified semng ts unknown for this object 
// Specified parameter is unknown for this sccang 
// Syrau error in 'command* portion of message 
// Syntax error in "arg* portion of message 
// Not enough bandwidth for requested operaoon 
// Operaoon only possible while connected to remote station 
// Arsernpt to add unknown conferee 
// Line has disconnected 
// Line connection failed 
// Line has not yet fully connected 
// Line ts busy 

// Line disconnect » requested 
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// DISCONNECTION RESULT CODES FKOM NETWORK LAYER 

D iy Sra n u Undefined. // Disc sams indicates undefined condition . . 

' ■ DiscS aim Normal. . * :^trw : ^ // Bisc status indicates nqmai/ 

DucSanaPracocotError. . i i~r ^- >/"Disc saais indicates protocol error 

DucSanu_0_PrefixNoL\ilo*v£d, ^ - .»'«s- 1 - 7/-Di*c status mdicaics zero prefix is not aJlowed" 

_ D»scSanu_ I PrefixNoiAllowcd, f ^ :s:3WJ V« ' //-Disc saws indicates on*, prefix is not allowed . 

DiscSttais_l_PrefixRequired. ' 

DtscSuautovalidNumbcr. 



DrtrSiituilnval idAreaCode . 
DisftSwnjiNumberChanged, 
DiscSausRcmoK&usy . 
DiseSouus N o Answer . 
DiscSaouCailRrjccted. 
Disr.SrifujRrrooteUnavauable. 
DitrSnnrsNerworfcError. 
DtscStaDuCjJIPreempced. 
Div Sra nirOutgomgBarred. 
^'T^Stantttnr^rrtmgBnnTd. 
DiscSausQuaiiry Unavailable 1 
DiscScaiusCoinputerRscUrtavadsbie. 
Disc£ausHWCoirtgunaor£xf=f;, 
DiscSatusChanNoctdle . 
DiscSausQunTvpeNotlmpiem. 
Disc S t i n u Fac ilm/N otSubscnbed , 
DiscStatusfscUtryNoUmpiem. 
DucStacusNoRootToDest. " 
DiscSatusinvaiidNumberFormJt. 
DitrSnni iN umber Reqiigcd, 
ResuitCodcEnd 
J RESULTCODE: . 



'* ziu "H : Disc' sums indicates one-prefii^U required 
■ - ^ Vli,; V W"bwc Wms indicates mvaJ;d 'number * 



Disc sums indicates invalid area code 
v * * i «.;* i*. '//-Disc saius indicates number t has changed' * . \ . r 
i^: h-v/^Ooc sanis indicates remote line is busy . . V ' ^ " 

// Disc sains indicates no remote answer 
// Disc saus indicates remote rejected call 
// Disc stanu mdicaics r emote is unavailable' ' ' v \ _ 
// Disc sanis indicates network error \. Uf . 

i*r vi. /AOttc auau indicates call preempted by other cajL £ 
v*vr_ - . 7/ tKsc sta n ti indicates outgoing calls are barred , ,< f & ... 
v ! i -j - S .« ;<-v// - j^jb iaaiI mriiraies incoming calls ire barred ^ tJC c; j" - 
.vin^u. rjs,:- o: <V/'t)ac status indicates requested quality uravailiWe, ^, ,^. 
r.~:x r ii 5*.iv.j* a ^y^B&jBMUS indicates computer resource unav^Maj^e^yj; 
a 54 01V oj (t ff tiisc mots indicates hardware cennguxamri error ..f- ■ » / 
// Disc status indicates channel not idle 
// Disc trims indicates cnannei Type, not impjcTrensed : : - ■ 
// Disc sanis indicates faciliry no I subscribed _> . (J - , 
// Disc status indicates faciliry not implemented ' " w , V 
*r i:- -ft^fe sanis indicates no root to desQ&aooa - 
;t*:u< v~"^Vf Xfcsc «ao»s indicates invalid number format . . ; . 
3.-«vn « 1« ^/M^uc aatus mdicatcs number required '.1,^ . , 
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// INDIVIDUAL LINE STATES 
typedef enum { -.-'.■.•^;v , 

I irrDivonaectcd. 

LmeDaled. 

LmeBusy, y,.^ 



Line Ring back. 
LineConnecsed. 
LineSateEnd 
} LZNESTATE; 

// GENERAL CALL STATES 
typedef enun { 

CaUDisconnectcd. 

CaJlCotuec&ng, 

CallConnncird, 

CallSateEnd 
) CAM. STATE; 



-V^ Line u disconnected 
' // Line is dialed 

// Line u busy 
" // tine is ringing at local sabon 

// Line is ringing it remote sauon 
1 // Line is connected ■ 



// Call is fully disconnected 

// Call is in the process of connecting 

// Call is fully connected 



3850 
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// CALL DESTINATION 
typedef cnum { 

NoDesonanon. 

{ oral Station. 

RemoteS anon. 

LocaiMCU. 

RemoteMCU. 
} CAIXDST: 



// No specific call desnnaoon deiermmed 

// Call to local sadon (incoming call) 

// Call to remote sanon loutgouig call) 

// Call to local muiapoira control unit (incoming call) 

// Call to remote saobn (outgoing call) 
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// MULTIPOINT CALL STATE FLAGS 
typedtf emm ( ^ , ^ ^ t . 
UMulbConnectcd » 0x0001^ , 

UConfFocus - OaOOCtf. 

UConfQuir '» OxOOcU . ; 

tsIUvingConfAuiito^ ' ;, » OxOWr. 
IsRcvingConfVtdcb* : a'QxOOK)/ 
URcvingConfDaa 4 ' _ **■ Oio620. ' 
UBrdcastingAudto : ^MBa$040*. M 
liBrdcaaong Video [ * r'$xfl060'/ 
UBnkasongDia ' «*6«Ol6b 
} MULTIC ALLSTATE: " 5 



// CONFERENCE CONNEjt^ 
rypedef enum { t *."~-* 

UseAudioOruy. 

U$eVideoOcly: : 

UtrDaoOrUy," 

BcsiDataOrdy. ; 

BesiAudwOiifyT 

BenVidfc66iUyV 

// DATA TRANSFER f«HJfc!£? < -"" !4 ' ! "' 
rypedef enum ( 

XferReady. 

XferringData. 

XferRctrying, 

XferPaused. i ^ ^" — — 

XferFiiiurr. 
XferNotRrtrforrtmg. 
Xf cr InctrnalError . 
} XFERSTATE; 

// MEDIA DEVICE CONTROL ST ATEf 
rypedef enum { 
DcviceOpen. 

DevieeClosed. . . t 

DeviceFailed. 
Device Bury. 

DcviccMClFaihirc. , , 

DevtceNoiRe jponduvg . 
DeviccinierruiError. r ' 
} DEV1CESTATE; 



a:iJ 7/ J^ocai saoon is connected to more thin one remote (or MCTJ) 
.^w-^-^ y* 1 sooon has conference focus . .* - ~ 

t . . it //-jLocal sanon is conference tchatrnun'- 
tr, JjtJgceiving conference audio . -;>*''.. . ,. 

i -^A^ ce ! vm 8 conference video J- - - ■ - 

c ' .//^Receiving conference data <*t . ■ 1 - 

^ w // J^n^asunf local audio i 

^o,.lA§fP 1< * c * tan 8 ,oai * *»deo : . 

u; . ;tI AJ|rpadcasang local dao "< • .. 

-uiO *. - 1 " l v; ; *" ' ; 

v'-hi- - .... * 

..yiU'i .."-I-- -it *"• ' ^ 

is-/' A*** 4 "* ^""S ©^y ; ' '■** r! ' ' "* ■ : ~ *' : " ' ' ^ 

aatt «n*nng only - " 

.^ c ^/ : Jto anannf only ,;*.r\< 
^^7/Jprw^ty to daa sharing quality, i itii*-*;, 



^ y^Rjiofjty to video sharing qualify** ; ^ s*>z ^ . inc V vr K ; 



toxins ".-tfO 
fa;*-* J ' 

, , y/^ Ready to ousfer (idle) 

. ^^//jAnsfcnring dan . <^ r, 

oi • ^ /^ rmin ** c r ™ny*hg n 
f! Transfer paused 
// Transfer failed 

// Transfer process not responding 
, // ( Tnn(fcT Rroceas^tntcniaiecror-. 



/V" XV 



// Device is initial irnri and opcranonal 

/^.Device u not operaoonal 
e /f Device failed 
_// Device is already in use and unavailable ; * 

. //^Device driver failure (Media Control Interface failure) 
, //^Device u not responding 
. y/.^Devtce iraemai error detected 



.in. 
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3905 



3910 



3915 



3920 



3925 



3930 



3935 



START CONTINUOUS LINEAR ENUMERATION OF MEDIA CONTROL OBJECT CONTROL TOKENS 

" MEDIA CONTROL OBJEGT-T.-P^' : X '- Aii 
fypcdcf ertum { ■ - ^•-^ 

• > i-si"- j33'/--> -//'AVilui signal from remote uxoon 

• . •.!*;• . i M--V. **'"Ti ^ 7/*Auiio signal to remote suoon 
Ur V * ;:.«co n ^Auttio signal from local Device 
■ s. j!i :a-u'n ^/A-Auwb signal to local device 
; ; - - .r. v Li 3.1. : v; MooWvidco from remote station .' *■ * 



Audjoln - 0. 
AudJOOut. 
AudioSrc. 
AudioOn. 
Vidcoin. 
VMfaoOui. 
VNtooSrc. 
VkscoDu. 
lmtf«ln. 
LraafcOut. 

ImatfcIHx. 



DulSii. ■ •-..,» 
DaaDu. 
ObfTypefcad 

1 mco Trre. 



V/ **Modorv-v ideo to remote station 
n i*-y\ y.-i) Mooon-vioeo from local device 
i is :t ; ^//'Mooon-video to local device 
- *- '/rimjge from remote saoon 
; ti£ :*:-■'(■ > :r V/ linage co remote station 
" r ' s '" x,u ^ tVil ^tf Inskge from local device 

// Image to local device <:y,rrp 
// Bit stream from remote moon 
„-.j..u« a^^oa^rifrtjeam ^ remotc 3U00n 
. - rrforf-floacas 7?^ttream from locrl device 
- jrv-flcac^ ^^ffiVttream tt local rtsvtse 



// MEDIA COHTXQL OBJECT rHSRA^ TYPES'" - fJrtI 

typedef €wmm \ . : ' ; 

Sigmiin - ObjTypctad. * ? - >- ^ " -«t i>c - v -ff^aai" from remote saoon 

SigraUOuc ^ v *' w '-*'9? T iS§istf to remote saoon 
SignatSn. , ! - - ^-"T ^ -<*^ - 7?"si|aal from tocal medu control device 

SigsalDic 3 "' jc * t n ~ '//'signal' to toed media comrol device 
StgmJTyptEA) 

> mco SKmrrt ^ 



3940 



3945 



3950 



3955 



... // MEDIA COfcnitOL OBJECT^COMPOSrTE' TYPE ' '* 

, typedef ca n { z p. * t. w* ^; ■ » » * v * ^ ! r i 1 



Discreel 
Merged, 
Mumpieacd. - 
Demulaptcacd. 
Transformed. 
Compos tic TypeEad 

) MCo^coMrrm- 



-/^m^ople mpuu to same multiple outputs 
//'Multiple inputs mixed into complex single output 
// Multiple inputs encoded into single output 
''//' single input decoded into multiple outputs ... : 
lf*m%\* input subjected 10 specific transform ^ , 



// DATA TRANSFER OBJECIS'.^ urn ^^-^ ^ * 

typedef cnum ( .i.^.-to :^vc -^^scy U^'cv-.c^ »n '.i 

X/erNoObjcci Conu^osueTypcEndV^ - V/ No specified daa transfer object 



XferCunorPoi. 
XferStnng. 
XferTestFUe. 
XferBinFik. 
XferObjEnd 
} MCO XTEROBJ; 



// Cu*Tor P os toon 
u - : ;rv // t^uil-tcrmuuu; ASCII text smng 

. iT ^y/ : T«thle 
^1 if Binary file 



^(("•.'p n.Tiii Cs.lu-* (v - 



53. i> .* «\".v»^ 
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3960 



3963 



3970 



3975 



3980 



3985 



3990 



3995 



4O00 



4005 



40 10 



4015 



// MEDIA CONTROL OBJECT SETTINGS 
typedef enum { 

// BASE OBJECT SETTINGS 
NoSemng - XTerObjEnd.' 
Open. 
Clow. 

Enable. ^ r . 

Disable, ■ • 

°«- 7\- 

Off, / . v , 

AtochTo. . t . r "J ..„„ 

DcsachFrorn. 

AUdToComposite. . V.. . 

RemoveFromCorrtpositc. 
S ctCompositeTypc . 
GetStatus. 
GctCxps, 



",;m '<o v"'»;t/ 



// MOTION -VIDEO SETTINGS 
SetColorfcey. Ml 
Assign Window. 
Urassign Window , 
Resize Window, 
SetSaxtchOn. 
SclSaetchOrf. 
SetlmxgeTypc. 
Freeze. 
Unfreeze. 
SetPropornonaJOn. 
SetPropornonalOff. 
SetVideoFrxmtSize. ' '" ' 

// IMAGE SETTINGS 
/• Assign Window. 
Unusign Window . 
Resize Window. 
SctScrctchOn. 
SetSfretchOff. ' " 

SetlmageType.V Ki * 
SctlmageMcrnc. *' ' " 
SetPixelWidtfa. ™ 
SetPixclHeigbi. " ' ' ' 
SctPizeiDcpth, 
. SctPfaysicsJWiddi. 
SetPbystcaiHeighi. 
SctHorzPuelOngin. 
SetVenPixelOriguv 
SetHonPhytvcaJOngm, 
SetVcnPnysicsJOhgin. 
SeiHorrPixelDcnury. 
SetVcnPixclDensity . 
SetlnugcConibineType . 

// AUDIO SETTINGS 
SetAudioQtuiity. 
LtsSyncoOn. 
UpSynctaOfT. 
EcfaoCancelOn. 
FchoCirrrlOfT, 
SctDTMFDurauon. 
LocalDTMFPulse . 
RemoteDTM FPulse . 



// No specific serang 

U Open object (iraittlurrand render operaobnal)- 
// Close object 
. 4 Enable object (make available for use) 

t r \ Jj/Qpible object (mike unavailable for use) 
t •< : l 'AS*?^ on object signal 
. t fc • 'i.T"?** off object signal 

_ ,. r n //. Asaco object signal to another object signal 
'. v // { petach object signal from another object signal 
. 5M-^4** object signal to composite signal 
* Jl t /^.Remove object signal to composite signal 
".'p * '/ : %? t » ,n 9 < * al * | y of composite signal 
' * \ . t /A Get statu* of object signal 
:«t*/ *— //• t cap^buiogj f 0r object 



Ci-C.-« ran 



if - ■ » 



///^motion- video color-key value for display 
Assign moooiH video display to specified window 
\JJ Ujjasstgn motion- video display from window 
Fl Resize (refresh and rcalign)monon-video window* 
// Set mono rv- video stretch moda on ?*Z ' 

// Set moaon-vtdeo srreieh mode off 
// Set moooary^ieorinwgt type " 1 .; 7 ' - *■ 
// Freeze rootxon-vtdeo signal ' 
. , it. Unfreeze mooon-video signal . . < : 

, . // ^ mooon-vtdeo propomonaJ mode on 
// , ^ moDon-vtdeo propomonaJ mode off 
^//.Sc^vwieo frame size 



// Assign unagiog display to window (already defined above) 
// Ucauig^iraagfng display .from -window (already defined above) 
// Resize (refresh/realign) imaging window (al ready defined -sbove) 
, - . ^f; una 8* n £ stretch mode on (already, defined ^ above) - - 

. ?ff imagtng screech mode off (already defined above), ? ™ . 
t *VA s ^ imaging image type (already defined above)... .i . 

\it } ^BK imaging image mechc type - 
^ r //.to. imaging image pixel width / . ,%i . 

// Set imagtng image pixel height ^- : -*'V ~- 

// Set imaging image pixel depth .^iT . L <■ . £ ** 

// Set imaging image physical width 

// Set imaging image physical ^bet^hl C* "■*?,': i 1 r ' * .'•'•**** 
II Set honzosai image pixel ongm > .r^-.-,., - 

:„ ^ i .^/'? e fl ven,c » i mage pixel -brigip^v^ w o J * -i^o 
<; ^ . ^Set Iwhzomai image pbysicai origin . ■ o > ^ ^ ^ ? ' 

. . r , 1} Set vertical image pixel origin . 

. 7/ Siti bprixonial image pixel density ? \. \r 7 f 

■ ■■ l[ ^st verncal image pixel denstry * *■ 

It Set image combine type *■ 



// Set audio signal quality 

// Turn on tip-synchronixaoon of audio signal to video signal 

'// Tarn off lip-synchronizaoon of audio signal to video signal 

// Turn echo cancellirinn on 

// Turn echo cancellation off 

// Set dial tone moduiadon frequency pulse duration 

II Pulse DTMF at local stanon 

// Pulse DTMF at remote staoon 



4O20 // DATA SETTINGS 

■VtDiQRite. 
SetSyncXrerMode, 



// Set daa transfer rate 

// Set synchronous data transfer mode 



WO 98/09213 



£.tS90\8P aw 
^>CT7US97/I5018 



SeiAsyncXferMode, 
SettestnctcdMode. 
4025 SctltorcrncttdMode . 
McoScmngEnd 
} MCO.SETTTNG; 

I! BASIC IMAGE TYPES 
4030 rypedef enum ( 

Nolmage - McoSe rang End. 
Color Image. 
Graysc&ieixiagc. 
Brtomilmage. 
4035 lmagcTypcEnd 
} CMAGETVTE; 



// Set asynchronous <Ua transfer mode 
// Set restricted dan transfer mode 
// Set unmmctcd data transfer mode 



• ^7/ : N6 image available 
- v ">/^Cblor image rype 
■ /J Gray v scaie image rype 
->> TwoHtone image rype 

i /H 5 - 



4040 



4045 



4050 



4055 



4060 



4065 



4070 



4075 



// IMAGE METRICS ; 
rypedef enum { * ** 

InchMetrics ■ ImageTypeEnd. * ; " 

CendMctrics, " ! *' 

MiUiMeirics. 

MicroMctries. 

ImageMetricEnd 
} IMAGEMETIUCi- r>:::: '- j: - ■ - l - * v 

// IMAGE -ON -IMAGE COMBINE TYPES 
rypedef enum ( 

Overlay » ImageMetncEnd. 

Replace." 1 - ^ ^ ^ " 

. Colorlteyf * -T^ ~ 3 .v.- . 



0 '* <iJ U Set " inch ' as primary measure 
t , t. v : vcyy • • centimeter " as primary measure 
// Set ■millimeter* as primary measure 
// Set "micrometer* as primary measure 



us/ 



;"3;5*5V S'lV'.UOS .*0 r * 03£U'i -vJJ/.V >i3LXCi":' C~ 



BuwiseOR. 

BnwueXOR. 

BicwtseAND. 

ImageCombineTypeEnd n ^ i 

} IMAGECOMBTY7E: 

it MOTION-VIDEO FRAME SIZES (ITU-T 
rypedef enum { s-st* i.-^ ; ■-■ : " 

NoVideo - ImageCcmbincTypeEndV - r • 

QuanerCIF. r u 

FuttCIF. 

CXF240. 

4CIF. 

VidcoSizeEnd 
} VTDEOSIZE: 

U AUDIO SIGNAlf QUAUTV* 15 -*"- J 

rypedef enum ( 
NoAudio - VideoSiteiEhd!' *" 
VotceLow, 0~> v " * x* »..' t. ..rjn a r- 
VoiceHigh. :< Ji ~ 

Musk. - *' ,Ctt 

HighFideliry. 
AudioQuaJiryEnd 

) AUDIOQUALITY; 



// Overlay destination with source : c ^ ^ ^ ^ ita . ^ jrt .. . , 
7' b IUBp]^ ,a ^mQpn wwft source, ^ v s „ , ' , , . .. - ; , < ^ ; 
: -// r bveriBy des^non'defi^ ^col^^wiTh .source'; 
if Oreriay desutaoon wTm'ttBBpo'rary ouuinc of source 
// Combine des$naoofl aw), soito .y** D l tv f ,, *. OR - 
// Combine desoJnaaofl and source wim bitwticJJCOR 
ft Combine destmaaon and source wida bitwise' AND' 



H-ieiV-' 



1 7? Ko Video stgnai ' 

' // Quaxier-iiie Common Intermediate' Formal video image 
II Full-size Common Intermediate Format video ouage 
// Common Imenrtediair Format video image. wjds 240 scanltnes 
// Four-omcx Common Intermediate Format video image 



r " s // No aud» signal * t J * , 

.i^r-r // Low qutJiry voice signal (usually 8khz sample rate) 
^\ }l '// ftigh quaiiry voice signal (usually B-HUu sample rate); 

y -' // MuVic quality signal (usually 22 khz sample rate) 

// High fidelity quality signal (usually 44khz sample rate) 
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4080 



4083 



4090 



4095 



4100 



4105 



4110 



4115 



4120 



4125 



4130 



AudioQualttyEnd. 



// DATA TRANSFER RATES 
rypedef enum ( 

DxtaJUicNone 

DaaJUtc300. 

DataJUtel200. 

Dataft»te4800. 

DitaJUte9600 

DataRatcUKb. 

Da«Rate28Kb. 

DiaJUtc64Kb. 

DaaRate 128Kb. 

DitaJUtc 192 Kb. 

Da»Rate236Kb. 

DaaJUte320Kb. 

Dit&Raie384Kb. 

DaaRjte512Kb. 

DaaRate 1152Kb. 

DataRate 1536Kb. 

DaoUUteEnd 
} DATARATE: 



// No dan transfer 
// 300 baud transfer nit 
// 1200 baud transfer rate 
// 4800 baud transfer rate 
- // 9600 baud transfer rate 
7/.14.4Jutotoaud transfer rate 
. , Jl 2$. 8 ^kilobaud transfer rate 
L*- :#JH.*y*P°*ud transfer rate 
:rT , // £2£ Julobaud transfer rate 
// 192 kilobaud transfer rate 
// 256 kilobaud transfer rate 
// 320 kilobaud transfer rate 
// 3&4 kilobaud transfer rate 
// 512 kilobaud transfer rate 
/y 132 kilobaud transfer rate 
va*?/-. *i*?baud transfer rate 

timer ' :a2 v. 



// LAST VALID MCO TOKEN VALUE (USED FOR BOUNDS CHECKING OF ARGUMENTS) -y,;- x 
rypedef enum { 

MediaCowrofTokuxEixl «= DataJUteEnd i << - * v it . < *t- ^ , 

J: 



END CONTINUOUS UNEA^Wu^Mkitibfil^Qt M&PU CONTROL OBJECT CONTROL TOKENS # c-' 



DWORD Id; 

DWORD Paraxnl: 

DWORD Param2: 

STATION* - pSabon: 

BOOL UFromDcvtce: 

tagEVENTREC * pNeat: 

tagEVENTREC • y .p?*?*i . UfK _.; ./ ~ 

rypWtf QgEVEtfiTCCfc^ 



ft STRUCTURE FOR STATION DESCRIPTOR 
s m wi ag S TAT ION ( 

DWORD Id: 

cnar* pUbei: 

char* pNombcrp): „ t 

BOOL IsVcs: 

tagSTAnoM* u pfiejic ' * 

tagSTATION* ; ePrer:' ^ 

1; 1 • ' " ■*' - 



. >.'„*:.'' 

// 32-bh VCO event identifier , ; , C w : - * r?r. 

// 32 -bit event parameter I :/r f , V ' * : T 's L ■ - ! * < 

//32-bit event parameter 2 

// Pit id souroc^uaxion J"' ' \ ~Si * A ": 1 

// True if event generaied by encapsulated device , n-n.-' ■ 

,<4- P?,*?? m event in queue, or -nst ^ : j ~- : 1 ** v - * 

//,pr^t9 previous event in queue or list 'Jl n-sr* *- ) 



::.-;::o-'^ f : 



rypedef og STATION STATION: 



// System identifier/ index used to refer tojduitsaaqn,; 

/ Pit to soman label p...; 
; o /£j£crgyaf ptn to numbers of rcmott saoon^// » 
i<. -/^ Tft65 ^ f^nott iQoon u determined to be a VCO 

// Prrio next moon in list ■ , 

•i V Pf** 101 " «aoon in list 



► ; sr»w: ' 



// DEFTNmON OF EVENT HANDLING MEMBER FUNCTION 

rypedef DWORD EVENTPROO 

4135 EVENT _ld. // 32-bit event idenrifier 

DWORD "Panml. // 32 -bit event parameter 1 

DWORD Param2. // 32 -bit event parameter 2 

STATION* jjSobon. // Ptr to descriptor for sanon originanng event 

HNOT1F1ER' hNonfier // Handle to nooficatton object triggered by event 

4140 ); 



WO 98/09213 C ¥c^$#15018 



4145 



4150 



4135 



4160 



4165 



4170 



4175 



// STRUCTURE FOR VCO NOTinE^D^SCEIPTQRT 'J, - ./.V? ' ■'* ** L 

rypedef struct { """ 
Thgfrn; .., i^aa -r- » i//'-Maik specifying events : uSit trigger this noafrer 
pObject;^ czr.yiv -c:.j- vV.^mo Nonfter Receiver ObjecUNRO) 
!//"PtrWnowiier harder member "of NRO 
//'True if nonfter is enabled to injger 
V/Thictf nonfier triggers only for device events 
//'Number or times noufier metered since. lut. reset 



DWORD 
void* 

EVENT? ROC- 
BOOL 
BOOL 
long 

DWORD 
) NOT1F1ER; 



pMetnber;,. r ,m ^ ^iis/i' 

Only pe v ice Events:;. :^ 
nTriggered; 
RetumData: 



« -a //:Data returned by noitfi»non handier memoer. NRO : . 



" STRUCTURE FOR RED -GREEN -BLUE COLOR SPECIFICATION ' • 

rypedef struct ( r- I 

BYTE Red: _ lt .. t . , iw . - lS . »^:^<W ! R«dic6tor coiatttneftP 

BYTE Green; .:c * rre":W/<fccen color com|>6Mnt ^\ 1: ^'' J \ 

BYTE Blue; ^ , . ■ . ■: ; u-j v : •*// Blue color corrtponeni u ; ^ : " ~ ^ 

BYTE reserrec';.^^: 

) RCBVALUE: sl>* Jaw * & u4 ^ ^ ^ 

// STRUCiTJRE FOR DEVICE DES£RlV^PxX^& n>™ ^ ;.xi^~:^y».^ic« 



rypedef struct ( 
DEVICESTATE 
char* 
char* 
int 

HMCO 
} DEVICE; 



pLabei; 
pVersJon; 
nObrecu: 
phMCO. 



■i:h :>wTS^^/Cfcie of physical device * *- r ^" a ^ . 



it Pitio Ubel for physical device 

// Ptr to version string fpr„phy weal ,31? vice . . : , H - ~, 

c >v] '.^>^x** //dumber oVniediu? c& ; ubj&b''a£sotftted with physic^ ^eytcen 

// Pit to array of handles for media Ctrl ob;s aisciutecTwiih jfcvtce- 

x-\.f sr., to v.;tT * "■"""■* 



// STRUCTURE FOR MEDIA COrn?.OL ^BJEC^rAUD!0-PAJUMETERS 
rypedef struct { * j.t " " l "- "'- ' 1 

AUDIOQUAUTY; , .Quality* ~ : ■ * 

BOOL UUpSynched; 

HMCO hVkteoObj; 

BOOL UEcfaoCancelOn: 

uu DTMFDuranon: 
) MCO AUDIOPARAM r x, a 



•//• MCO audio quality " ' * ' * . .. 
// True if audio lip-synchniruzed with video signal 
// Hudie to tip-sypchronuxd video object . y< -, ; •• 
VATiue if echo canceUaaon is enabled '/ it ... " 
// Dial Tone Modulation Frequency duration in msec 



// STRUCTURE FOR MEDIA CONTROL, OBIECT MOTION-VIDEO PARAMETERS : 
rypedef aruc^ t V ; , . ^f^ J ^« v^tTv ^ ■ * 

4180 BOOL ' ' " tiAsaigr^dTcWin:-: :iT;_V.. ' ^ True if obj aiugned to window J " 

BOOL UW^Uprta^; - ;u *.t-*r :^True if window aligned wim source video image 

BOOL I*Fn«:ta;u v' /o ^ v ^; -"7/iTriie if mouort-video u frozen?^ 

BppL, .,.^ TI ^l*Pr?c<?rrwruri;r..; :^// Tnie ifrnonon-vtdeo proporooiuu^mode is on 

BOOL . J;fWt ,*^a$ipyrAefl;,-r.-do .rrV/iTnse if mooon-video stretch mode u on 

41 85 IMAGETYPE ; . ^ ^ v , -Inviffely^; ; - - un^n Mobon-video image rype t " 

VIDEOSCE.. v,'.. 4 .^ .; .ifjde^T-c-:-* .--ow ^'/^Moiionivideo frame tixe v ' "V! 
Window* ' " " ... ... ^ . , oDjspf ny VVtr-v ^.■;at. * //'Ptr to assigned display window ' ' ~ , . 

} MCO VTDEOPARAM; , 
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4190 



4195 



4200 



4205 



4210 



4215 



4220 



4225 



4230 



4235 



4240 



'/ STRUCTURE FOR MEDIA CONTROL OBJECT IMAGlNG iPXRXXt^TERS 
typedef struct { 
BOOL U^ignedJpWin: 
BOOL 5 r . JsWmOpdatBd^^ , 

r * IsFfuen: 
* IsPropornotiaJ; t t< 
r^cnwched:, " 



BOOL ; 
BOOL 
BOOL 

IMACETYPE ' * 
IMAGECOMBTYPE 
IMAGEMETRJC" ' 
int 
int 
im 
iru 
iiu 
ini 
int 
im 
ira 
im 
tm 

Window* 
) MCO (MAGEFAAAM 



BaiicType: 

CorobT)fpc;' ' j( "*. , 
IreifeMctnc: 
PixelWidth: 
PixelHeight; 
PixelDepm: 

VcrtPuelQ^m:. x ^ , oi: 
HorxPuclDctuity; . ^ 
VertPixciDensiiy: 
PhystcaJWidm: 
PhysicatHcight: 
HorzPhysicaiOrigin: 
Vc rtPhysicaJOhgin: 



.. v^/ASsuc.if objct unsned m wthdo* 
- ; y /((tTwieitf window aligned with source video image 

Jfl /A,TfMe if imaging is frozen - 
r ,. 7/ Jnje tf imagmg proporaortil mode is on 
■ : • // True if imaging «rfefleh^rn6te w on 
- </.Basic image type r-.n. /,. > 

fi~ f r M lm*ge combine type ' - 
// iouge primary measure 
// Image pixel width 

// Image pud depth 

* : //ilniagt horizontal pixel origin r lJ 
»oi : veroca) pixel ongin • 1 

. , >t U } Image horizontal pixel density *< : ■ 
// image veroca] pixel density^* - • 
II Image physical width - - v 
// Image physical height 
II image tumxoroii"p1»y%*c^^ - - ^ 

// Image verocaJ physical origin / 
U £w tt» assigned display window' 



•at afire"! wi^t* = ' ' ■* 
^Oj: OBJECT, ©ATA' PARAMETERS 



// STRUCTURE FOR ^|g^q 
typedef struct V 

aooi:' ' 1 

BOOL URcstncted; 

BOOL IsComposhe: , . 

DATARATE TransferRate:~~ * " 

tnx ComoosueRate; 
} MCO DATAPARAM: " 

// STRUCTURE FOR tifeDIA 'C&r^F^ 



II True if data transfer u synchronous 
// True if bandwidth is restricted 

// Data transfer rate 
- 1 ^pmpMtte sansfer rate (if part-of composite) 



4 



iV; 



typedef struct agMCO ( 
char* ' *- ^ 
MCO TYPE 
MCO SIGTYPE 
BOOL 
BOOL 
BOOL 

BOOL >3 -" s *''' 
BOOL 

BOOL '" - r ' 

BOOL 

BOOL 

MCO AUDIOPAJRAM 
MCO~VXDEOPARAM 
MCO IMACEPARAM 
MCO DATAPARAM 
DEVICE* 
] M COP ARAM; 



pLabet; """ n< 
ObjType; 
SigType; 
UValid: 
isOpen; 



if:0 



IsApa^ed:^ 
tsComposxte 
IsBusy: 



Audio; 

Video:*' 

Image; 

Data: 

pDevicc: 



// Pir co Ubel for media Ctrl object 
// Media Ctrl object type 

. .^■-y/^p^WTSt^.ng^'5^""-- 1 

// True if media col object is valid service or place' holder , 
r . n . . .. . y/j True if media Ctrl "object open- - " 1 ~ . » 

>x.t -i vt" True"if ! media ctri object a eaabiod 

. : c . « True if media etrt object u ba^^'-^ " ; ; 

<r : , f // t Trueif media ctri objects ^mrrHht to another media co^ object 

. - ... - . ..i. iu i.^sTrjuertf • media Ctrl object fiS^^pih M eomposiie _ ..*..' f ' 

? : * ,^ //,True if mocua enri object S busy Hmavailablc) ' . . 
IfX.nxittWfBii a encode or^eo^dpressed: false if not 

I I Audio setixzias par ^ ' ' ■ * * - 

It Video parameter I 
// Image parameter block (if image type) 
// Daa parameter block (if data type) 

// Ptr to struct for device with which media ctrt object is VTprn tr d 



• ns:t mo - 

l. a b j < \li **4*° *emRii paxamecer t^ock* (if audio type) . 

«er btock (if video type) - • ■* ' ' *'' W ' - ' • ^- v ' 



// STRUCTURE FOR MEDIA CONTROL OBJECT BINDING RECORD 



i ouct agMCO_BIND£NG { 



4245 BOOL 
uu 
im 

HMCO 
HMCO 

4250 agWCO BINDING* 
agMCO BINDING* 

}: 



IsComposite 

aSrc: 

nDsr. 

phMcoSrc: 
phMcoDs^ 
pNein 
pPrev: 



// True if binding is to produce composite signal 

// Number of source media Ctrl objects 

// Number of desunanon media col objects 

// Ptt to list of randies for source media coi objects 

// Prx to list of handles for desunaDon media Ctrl object 

// Ptr to next binding record 

// Per to prev binding record 



typedef tag MCO BINDING MCO_ BINDING: 



BNSDOCID: <WO 980921 3AU_> 
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4253 



4260 



4265 



4270 



4275 



4280 



42*5 



4290 



4295 



4300 



4305 



4310 



4315 



4320 



r.-o r^wira*^ - • - 

// STRUCTURE FOR MEDIA CONTROL OBJECT COMMAND RECORD 
rypedef struct { i Uiy ,' l7 ni iyn:KJ ■ .**"*- 

MCO TTPE Type : ( , . q . ~ //fTargei media coi object type 

MCO_SEnTNG Seoiag; \ Ui IC \ ..wMStumg tor media Ctrl object 

DWORD Param: . k . „ , ~ : ,^ t ; - * r WidPaiameier for sctung 1 - v 

} MCO_CMDr; ; ^ " ; : V , "^ -Kbm* svoi * r 

// STRUCTURE FOR 
rypedef souct { 
DWORD 
uu 

DWORD 
} XREF; 



MODE-CAP^BtL.ITY WQ55-REFERENCE RECORD* ; <mj-t_H.22n 

Value; ^ u? ^^ti..-. u , --//-Modi or capability v»l& to'fe crou*referenc«l 
nRefs; ^ , ^ -,^-*^ir;J/ Number of en»ss-r«fercn«s for mode or cap 
: ReO^ixXRefi,. * ^.i i". List of referenced modti 'ot cajw 



// STRUCTURE 
rypedef struct f 
int 

BASCODE 
J DEVCAPS: 



FOR DEVICE ^^^j^rirSi UISTIN0 (TTU-T H.221> 




rypedef srruci { 
DEVCAPS 
DEVCAPS 
DEVCAPS 
int 
uu 

XREF 
XREF 
} CAPS; 



nCaps; // Number of device, cap 

CapCMaxCapsJjA'J r^ jl WI^fimg bTH/HV^v^/^ 

ixi& liBC-t 'Ira xiio<T«i.-*- A; '* " 

// STRUCTURE FOR CA|^IUn^^T^«31J'TtHv22)V ; 

// Local device capatt»| iSfcCttidnf ; ~ 
" *"fl^r]^;.* t ^ v . v>;n i» ;rv:^ W Remote device c^3tWffi^ v S£S§r; 
v pMme^^^-^; ?f AA-riW Gonheeoviry (ner^Vx'Vn£rT«^^ listing 
/i^^^^^cricf « Number of ernnex m'^o^s'^Cipi* xref list 

''f^im^J^ty.tf u .-jc^iMNumbeW cr io ^ - ih ' t ip* 'ifb Modes' xref* list ; . , 
£asWfMaxCapst: // # Caps to Modes* xref tot 

ModesfMaxModcsl: // "Modes to Caps* xref list 



..io:.-j 



// STRUCTURE FOR MEDIA CONTROL^ D^yiCE -PARAMETERS 



rypedef struct { 
const inx 
conn DEVICE 
CAPS 
tm 
ini 
trs 
int 
int 

const char* 
MCO BINDING 
HMCO* 
HMCO 

J DEVI CEP ARAM ; , 



BOOL 
BOOL 
BOOL 1 >t A ■ - 
BOOL - v " ; ' 
BOOL n :TM - ^° 
STATION 
STATION 
cnar* 
int. 

tnt " ' " : " iT ' 

int 

ini 

tnt 

tnt 

RGB VALUE 
CONFPROFILE 
J CONFI CP ARAM 



Devices: ; ; x t ^ . ,^ J Number of encapsulated o^vicli '■ j : t 

Dev(MaxDey,icesJ u ^ *- a /rV/iEncapsuiated device chkin ? * ' ^ - 

Cap; r , rj , . yV/ H^21 capabiliprs for VCO devices ; 

nMco: CJ , v : ;^- ^iNumbcr of media col objects 1 currtniJy available j > > 

ftAadwpbj;, , ; , ^ • .. ; //i Number of audio objeca currc^y avxuabie ' _ > ■ 
nVideoObn,. r..^*. w^^ yiWi Number of rwMwn-via^ c^Jjecu i 
nlnatrQbj; ^ y -j t * ;v : r ; ■ \ - //^Number of image obic^B ; , s - ^ - : r V 

nDaaObj;^ r ; r:C5 -*v z^-ntt: Number of dan object* w ~ : 7; 4.., ■ 

P Mco ^ b F l J0;^ i.- o- :«rrr * s/^PiisiS amy of pin to ijbe^*cm*o^ject labels - r — - 
pMrrtBinrtjn&> f rtux ^i^- r^MiPtr-td linked list of a!rtem^me|Ei2 ini object binding j 3 - ; 
phM co:r V ^ ( i.wir3/*-Pir- ttV ftsc of handles 'ui ArivaiJ^bie media coi objecu; . ; ; 

bMcopvti^coJypel^^^ coi obti^^faiiiilej {reference with type cnum) 

;3£TUP PARAMETERS -**' uM * >tV ' 1 "' 

5 f - • ;• ' 

- // True if VCO is dvnaitucaJly rt -loidable at nuwime 
0C9nnpcable ; ^. ^ True -if VCO supports muJ opb'ihi control operaoons 
Js^t^nssw^ic; , 1 U.True tf^VCO ; wpporb mtuliple copcurrem instances • • 
J^sj£c%M^^ n 1 1 True. if serVice basidwidth u restricted 
' UEmuianng: // True if VCO starts up emulating devices' 

Local Sri pon; // Label and i&tmbers for local sooon . - ; , 

RemoteSanon: ' Libe^and iumben : , - t 

TermOuiputDcvice: // Default enninai output device qr file name 

. OonneciXKntooc - o ..• - ~JJ Default connecoon nmeotn m msec. - ; 

r ,&*icei;unec^ _r; 
..DttjptacheflUie:' 1 - -* 1 Y7 Sc4rdng dispatcher rate in msec. . • ■* *.-"'*. 

ServtceBand widths v >Jf Total service bandwidth available - ♦ . , N . . 

..jru^nesAyajlahle:t>,«-^ Nuinber of tines available " " c 

nLmes Requeued: // Number of lines request for use by this VCO 

Color Key: " colorxey value for monon-video 

ConfProftle: // Conference profile 



// STRUCTt^^OR co^i^ir^ 
rypedef ^^\^/';^\ r ^ : ^ .> 
BOOT ^m^<v-0 f;rw—nW«»HU. . 
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4323 



4330 



4335 



4340 



4345 



4350 



4355 



4360 



4365 



4370 



4373 



4380 



4385 



// STRUCTURE FOR CALL CONTROL PARAMETERS FOR CURRENT CALL 
C ALLSTATE - ' ' * - - 



Sate; 

Con/Profik: 
CiUDst;' ! . 
DiscSanisc 



CONFPROFILE 
CALLDST 
RE5ULTCODE 
ira 

BOOL 
BOOL 
BOOL 
uu 
im 

uu '* ** 

tni 

UNESTATE 
uu 

STATION 

// MULTIPOINT CALL'dSifHfiBl?^ r , 
MULT1CALLSTATE '^uui&iuSase*; 
BOOL 
BOOL 
BOOL 
BOOL 
BOOL 
BOOL 

BOOL * 
BOOL ' ! 
}CALLPARAM: 



IsResmcted: 
, IsC&USetup: ; 
* IsCailmgVcc^ 
nCoanr cnoris: 
Bindwtddi;. , 

TimcSlou: 
LiaeScue(31: 
nS Boons; 



IsConfFocux: 
UConfChair: 
uRormgConf Audio: 



11 STRUCTURE FOR CONNECTTV^ PROTOCOL PARAMETERS "(TTU-T H.320 ITU-T HJ21) 
lypedef struct ( 



n Call sate for entire cat! 
r ^TSu conference profile . . 

-y/:D&sottauon for call ?,rAijr: : 

^//.;Discdnnect ranis (when in disconnected sate) 
// Tool number of lines to be used for this call 
" True if this call is resmcusd . . 

; //<Tfue if thia?cail u r seittag up M " 

// True if this cail desdnanon is another VCO 
\dt Ntsmoer of current connections' for this call 

7/ ToaJ bandwidth used for this call 
r> /A Call connect omcout used for this eaJJ 
// Timesiou used for this call (if applicable) 
// Unesate for each line in call 
■ 7/ Total number of stanoru involved in conference 
// Pit bo list of conference stanons (first is iocai) 

FQRjCURRENT CAJiL?^ 
ft Mulopouu cail soma flags 
'/ True if saoon has conference focus „ . 

//Trueitf Baa5n i* con^ * *r 

11 True if saoon is receiving conference audio 
j , JJ Tcue if saoon is receiving conference video 
u& 'AT-me if station is receiving conYerJoce daa 
i% c/4'True if saoon is *"*»iTfratrifig ' ffid to 
: ■■ •JJzXzat if saoon is broadcasang v«Seo 
V/ Tme if saoon is broaacaxojxjoaa 



BOOL 
BOOL 
BOOL 
BOOL 
BOOL 
BOOL 
BASCODE 

BASCODE * J ' 

BASCODE 

BASCODE 

BASCODE 

BASCODE 

BASCODE r 

BASCODE 

BASCODE : 3 " 

BASCODE 

BASCODE 

BASCODE 

im 

int : " * • 

BASCODE' 
BASCODE 4 
J PROTOCOLPARAM : 



uOfjmmgAudio; j^/ATweltf transinioing aWio x z * lCi ' 5 ' * ^ :jr " r: , 
IsXauingVideo; // True if D^osmmxruj video . 

IsXrotmgDaia; L . r , ( - v , /A True if orosmioing daa - Vt * t ' , . .! ; 

IsRcvmgAudKJ: . , z , ;M . //Trueiif receiving audio r' - * 1 ^ 
hRcvtng Video: , ^ - t (J Tntci if receiving video 

»/i '/ Tme if receiving dao v - - y L 

:-. W.Cuzwnt receive transfer rate ' 
; /A Curve m receive audio mode " : " " " 
*o //.Curram receive video moae^' 1 * 
.,i // Current receive aaa oxide ^ ~ - - 
,r-tl Currtm oamiiui camfer nie 0J ^* . . .. ? 

.>> /A Currcm n-ansom audio moiie 1 *'-* " ^ T : ' ' * . , 

- Current oansmit video mode s ^ ^ .' 

nxrtt J^irveru iraiumii daa taaUx • ^ ^ 

// Pending transfer rate just act (pending Xir^ataJtaie) 
// Pending audio mode jpua : set ^peia^ XmxAutoMode) 
j s// Pcaciing.viaeb aioo^'^a4v1(f«aiing XmiVideoMode} 

// Pending daa mode just set (pending XmiDaaJvfode) 
: // Number of imsceilaneous T nides set by local saoon 

r* 1 //'Number of mticcUahcotii' inodes v set by rem o te saoon 

MiscXmtMoc^fMaaMiscModcl; // List of miscelUiebia ric&s iei by local saoon 
MtscRcvMo^JMaxMiscModcJ: // List of miscellaneous tnodes ^1 by local saoon 



1 



liRcvmgDwa; 
RcypaaRaie; 
RcvAudic^iodc'; 
RcVV ! k^odt; ) ^ 
RcvDaaMode; ^ 7 
XmtDaaRate: ' . „, ~ t 
XimAudioMode: ^ . 
X^VideoModc:.^ , 
Xmri>aniMnrtr^. t^. ' 
NewbaoRatt; 
NewAudioMode: 
NewVideoMode: ^ ? 
NcwDaaMode: 
nMiscXmtMode; _. , t 
nMiscRcvMode: 



ft STRUCTURE FOR REMOTE St ATION CONTROL PARAMETERS 
typedef souct ( * - x " " l ' \ "' , 
liAdicoed 
U Mastery 
liSlavc: ' 
Modes 
Caps:* 



BOOL 
BOOL 
BOOL 

CONTROLMODE 
CONTROLMODE 
} CONTROLPARAM 



■7^ .1 



■ ..-iiu/^K' J ' - * 

.... m .*o> * T 

" I"« *f cmd and event stream anacbed to remote VCO 
U True', if concrolling rcntofe~sabbn (tnasxer) 
// True if cDnoolled by remote saoon (slave) 
// £orarol mode semng fla gs ■ * ; ^ ' ' '■ -* ' 
.//. Ccmroi mode capabilhy/perthission flags 



WO 98/09213 
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4390. 



4395 



4405 



4410 



h 

r/pedef umct { 
BOOL 
BOOL 

BOOL J * 

STATION* ^ tT --- ; " 
. ^MONTFORMOdE Jfl 
MO^rTORMOD£ 
] MONTTORPARAM 



if event stream aaached to remote VCO 
liMomtonng: ^ ^/^r^&n^njwring!* lease one ronott^tMioit ~ ■ 

IsMotutpreij; " *' '* * ^/^/^^-J* r W UIOre 4 by. remote moor * y -v:~..: - 
' '*"_ . " _ J., " -rjjujnsber oHttiuons currently momtDfed * **-"'- 
~*-:\ i^v.isni .<o:. ^ Mtt.o*.«»»n* currently motmored ^ 



nS canon: 
: 'pS ttOonk; 



ex; ; f ^^P^rnode -set?ng flags : * it tsr. - . 
;v*itt '(A l ™!W-J ,n WS CApateiUty/permtmon flags 



/V STRUCTURE FOR VCO i sYsffctM fNr^ORMATTON (VCO PARAMETER BLOCK) 



r/pedef struct ( 



char* 


pLabel: 


char* 


p Version: 


VCOSTATE 




int 


RefCouni; 


BOOL 




BOOL 


tsRcady; , 


DEVICE? ARAM 


Device; 


CON FTGP ARAM 


Coortg: 


CALL? ARAM 


Call; 


PROTOCOLPARAM 


P rococo I; 


CONTROLPARAM 


C octroi; 


MONITOR? ARAM 


M orator; 


) VCOFAAAM: 





-wc.rr vm:" 



// Pit to VCO label string 
// Pit to VCO version string 
V/.yCQ|lo^^ope^tjo^al »(we 
It VCO reference count <of use *»Y 
// True if emulating devices 



0 "q;Y45^ l ^^^^ e ^ 5WW 
u w /7 VCO encapsulated device parameter block 

// VCO configuration parameter block 

// VCO current call parameter Mock 

// VCO protocol parameter block 

1 ^ ',^99- W 01 ? 0 ^ ; c«»^»|»toine^exfWocfc ^ : 

// VCO monitoring contest parameter block 



'X-/,- liV 



' v:; ■."*:> '>r * : 
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- "' iA * ,JK • *- CLASS VIM 
4413 CVlrtual D«rtce Interffical 

Below is the declaration for the VCO Virtual DcvicVlnterlate Clan. An twaie^ the VDI class muv contain, at a minimum, all 
of the public member functions use by VCO ctie'nti to^sttbiuh and control muittmedu connectivity sessions with remote sianons 
This ciass must also couiaman instance of a VCOPARAm 'data structure, and the pure virtual member detiaraoons for the device 
4420 control member functions that provide* device ju'ppdri 16 (he public member ruiKnoairnpimenanons. The lmplememaoans for these 
pure virtual functions (demarked \*ithth&De* < tablet > 'symbolic naming convention J, reside m the* Physical Device Interface fclass 
PDI). The constructor, and ^destructor* of- mir' ciais 1 . 0 arc protected members, and" their public: interface *. is * via call from 
constructor/destructor in the more derived class VCO. 

4423 • * V ,F * ■ %'^...^n v - ' 

class VDI: protected EVENT { ^ , 

protected: v .> 0" ■ ' 1 ."^^ 

// MULTIMEDIA CONNECTION SYSTE& INFORMATION " ' - ; 

4430 VCOPARAM VcoPamBt^^ ^-^^ c * - v ' m7 

// IrTTERNAL-DEVlGE^INDEPEN^^ , * r ^:1vV'\ rr ^ 

■i > , M -raw rtvt "i r.r..'si^*n« oD v 'a ' y tjo - 

4435 . .s^aid -tiisjrvrsA?; *i* T^t.-r a~ C- ^ 

▼ircuaJ cooA^eb^£ Get(HaMNa^^ •'.■^t^ 

/•••.-«.« ■> o. n • a <* m » B a D 

NETWORK SESSION CONTROL 



VDH char* plnhFUe » 0 ); 
'* 

4443 USAGE: Construct the Virtual Device Interface for the VCO. Inioaiize VCO parameters and 

scmngs from the specified insaalizabon file. Setup device -independent data and code 
objects used by VCO. Create the default VCO device event nonfter and nan the VCO 
dispatcher. 

4450 PARAM: ^plaitfile ...Filespec of Tile that contains VCO startup pa rams 6c sellings. 

RETURN: none 

•/ 

*453 virtual -VDIO; 

/• 

USAGE: Desmict the Virtual Device interface. Save current scmngs to the tnioaiixaoon file. Close 
the various media Ctrl objects, if open. Delete any noaftcrs and stop the VCO dispatcher. 
Free all resources allocated by VCO. 



4460 



4465 



PARAM: r 
RETURN:r 
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4470 



RESULTCODE Open* BOOL _kB4oeknig^»*l Sj^J^*. 7^ ' " ' * ' f 

USAGE: Prepare the VCO for tnakinVcall tfremofe iutin. Initialize ail roedu cm ejects 
and tfieir lupporangOevtce ^J^t^V^S*^ Pc/tpr* ptcjimiittry ^^lyKcrn 
J * diagt*o«es3afki dcteftmhe *J^|ji/ r sy will f^octionaitty.r.; * 

rj ^ PARAMj J**^™**' ^'^^^^ no. rerun* unnl compieic. or false if 

4475 - - '*Sua*a r ' 1? *"' stvw " v 7: ' rW, ~ v T - , ' ,S '" A ::- : ; * sl 



• ' * ■■Di»bied'* ::?rf *'" 1 : 
**80 MemoryAllocErTDr 
*i - ResoujcfeA^Brror 
1 - ' IhteruaTErttir ' 
TimerFtiturc 



4485 



4490 



■ twrvc. 

RESULTCODE Onset BOOL _1* Blocking • l ); tafrajOa&ti/r*; 

USAGE: Shutdown the VCO. Stop all service* provided by medJijAi^bjccB and close 

their suoporong device control mb-iywcrm tl^e^sQureessaHocaicd (or device control . 

PARAM: JiBtociing ...True if cail is Wocking-A^-noi return unnJ compicte. or false if 

non-biocking 4c returns, jrorn edtaicty a* 'pending'. 



RETURN: Failure 
4495 Su 



TimedCut 

MttstBeOpcncd 

Disabled 

«500 Memory AllocError 

Resource Alloc Ettdt 
uurrra tError 



BNSDOCID: <WO 9S09213A1J_> 
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RESULTCODE Call( char- pNumixrl m 0, , irhtl „ , - 

4505 ctar- ^N«nnbcri-V^ >iWU j ^ " ' 

BOOL JiBtockingf 1 ): .-,, v ... 

- ; ■ * -.USAGE: « Establish •«wl wtiWii^|^^ create ^oonecDvtty session whose quality is 
determined by the highest common denominator of media Ctrl connectivity services. 
4510 ** accommodaicd by both local and remote stapons. A preference as to the quality of 

» ; - * ; " ihis ; interaction ti expressed ^,^ff^ *»uoh: subsequently proceeds negotiation, between 
' these stations. io' establish the'mdsi appropriate media device iniercpn«euon modaiioes 
requisite to best fulfil ing the requests for specific tat nmej^cjmflicnngj conference profiles. '■ 

43,3 PARAM: jjNumberl ...Ptr to string with miroberifpr line I. null calls default remote staoon. 

j>Number2 ..Ptr to stnng with number for line 2 (if used). 



4520 



_lsBlocking ...True if call is blocking, not. return unnJ complete, or false if 

non-blocking 6l returns. immediately as 'pending'. 
RETURN : Failure ^ , ( , f * . .. 1 

*fi r rrf 1 5 
Pending 

TtmedOut . . - 

4S25 MustBeOpened ^ >" - 

Disabled 

•. ,i- ■ c-t* r-j';tfIllthe*.SWi« "J /t-; 
-•te.-cMemoryArioeEfrbr 

ResourceAlloc Error v .... » v w »<i,.i..r J 

4530 :* ■■" 'lrtxeriia4ferror s: ' >l - ,; : - : ' if '; • - ... 

- .m : - ^ TtracrFasiure ■ • ' 

InvaitdDacaType --u^l '■" T J .L"» 

NotEnoughfiandwtdih 

4535 ? fc ~:j , ^ 
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4540 



4545 



4550 



4355 



4560 



4565 



4570 



4575 



4580 



4585 



RESULTCODE MuWCaDf STATION- _oStatioiu 

MULTipAM-QP <>Pn- --w. ^ 

BOOL . ( , . ^, : "UQuery • 0, 

-■■J*---*- - fcfafofc 11 - "isBlocking « I ); 



USAGE: Establish multipoint call by presenting a multipoint concrjt operation request to the 

connectivity sub-synem. while currently connected to multipoint control unit (MClH. This 
function allows a stauon to pametpate tn i com ere nee with more than two conic reel, to 
control a conference, and to direct local/common medu-ctrt to/from coroerecs. 



PARAM: 



_Stttton 
.Op 



UQuery 
_UB locking 



•Pa* to station descriptor jpecifytng to which uzuon operation applies. 
...Muldpoiru call control 1 operauon specifier. 
...Parameter for specified opermoon. 

...True if call is to query sub-system for operaoon capability. 

...True if call is blocking <k will not return una! complete, or false if 
non-blocking it returns immediately as 'pending*. 



MULTIPOINT CALL CONTROL OPERATION USAGE & PARAMETERS 



< .op > 

GctNumSanons 
OctSmwMiil .i f * 
GetSadonCaps . 
GrtSfinonlricrtory 
...all other ops 



< _Panm > 

..Ptr to uu to receive count of staoons in conf 
...Per to buffer to hold linked list of STATION records 
• Ptr to DEVCAPS record 

...Ptr to STATION record to rev id of remote station 
...Don't care 



RETURN: Failure 
Success 
Pending 
TtmedOut 



Rogue stDcftted 

NotSupporced 

MttsxBcOpened 

Disabled 

SnUse 

IniBroalError 

Invalids taoon 

hmlidDacaType 

invmlidOperanon 

InvalirfOperaoonNow 

lnvaltdPararo 

CallMustBeConnccted 

NcCaUForUneAdd 
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RESULTCODE Hangup* int nUnt - 0 ); 4 „ 

4590 /• " i..M.«-c« ^*'0'T-^.- -■- 

■> jm 



USAGE: Hangup enure call to remot| xu^nrdr^qy^JecDveiy disconnect specified line only. 
PARAM: _nUne ■* - -^.Number of Une^^sconncci: null tungs up all lines. 



irt^vu -Ji.i i-i"" 



4595 RETURN: Failure 

Succes*:r- • . r »*•--■. .*'*•> 

<iu , TimedOut . ■> - v--»* v : ' -'*"t~' 3 

. " * \- " MusiBeOpcned o-i ; J > ,v: 5 : * vl 

'" " Disabled..,, :o-'^ ' ^ ° CJ ^*>^v> 

4600 IncernalError 

s; ^ 4 . i ; - ^^. .^rinvalidirfine^-f: .ions. . ■ 
CitiMustBcConnected 
. :-Ai .= - - »< - MneixDown. i is .r; ■ :- - 1 
Line N oiC onnccted 



4605 



.98092 13A1_I_> 
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i m m m m ta m. kc.i» k> wIb m'W'X 



EVENT NOTIFICATION COKTROI: 



4610 



4615 



4620 



4625 



4630 



4635 



RESULTCODE NrwNoiiflerC HNOT1FTERA hNotlfter. 

• » * v- - : i^EVEWTPROC*" : 2pMcmbcr. ' 

void* _oObJ«ct. r , . fct 

t ! : : : - r DWORD 1 1 _EvrmMask » 6); 



USAGE: Create new notification object in the VCO linked nouficanoii ybject list. The ntrafier u 
inioally 'disabled* following creation, and must be enabie&w mgf er. 

PARAM: JiNooikr 

j>Member 

jObject 



...Rtference to haf^p,for 3 W)!Kly r creatcd VCO notification object. 
...Pit id notificr receiver member to process VCO events. 
...rtf io TOp£icaoosi receiver object. ' 



4645 



4630 



4655 



4660 



4665 



_EvcruMask 
RETURN: Failure 

RcquestDented 
5 -i - u . -iDiiaWcai ^ * 1 ■' x *- 1 ^ ' f ' ■ ^ * ; " : ' 5 ' ' 
.j.r :-;r.» ' tnvalidDataType** <r- * jJ 

InvatidParam 

Memory A Hoc Error 

IfttssnaiEfTDT 



RESULTCODE DeieteNotifterf HNOTIFEER bNoUTier ); 



x.; /T* : .1: !WV J 



USAGE: Delete VCO signal and remove it from VCO linked object tut. 
PARAM: hNorifter ...Handle to signal to be deleted. 

RETURN : Failure 
Sucre n 
RequestDcnted 
Disabled 
invalidDaraType 
InvaJtdNoafier 



RESULTCODE EnableNoCincK HNOTTFTER hNotiAer, 

BOOL LsEfiabled ~ 1 ): 

*• " 

USAGE: Enable or disable signal from triggering on its specified triggering events. 



PARAM: _hSignal 

UEnaMed 

RETURN: Failure 
Success 
Redundant 
Disabled 
InvaltdDataType 
1 rival id Notificr 



.. Handle to signal to be enabled or disabled. 

..True enables signal triggering; false disables triggering 



BNSDOCID: <WO 980921 3A1_L> 
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RESULTCODE SelNoliTierTritten( WNOj tfV& . >feiotifiesv» - - • " 

4670 dword ^rwtMaifc *'o v :zr - * r - ■-• 

f • „ ' , t .... « M - - ^, • * M - - - «. « *■ - « * 

USAGE: Set events that will trigger signal 

* * * .*~T 3KH > : * fu»*. **•>■ : . -'» 

PARAM: hNpcfier " '.' - Ha^tticf^rjgt^i whose trigger evenu will be set. 

4673 " •*« 

_EvcmM«k ' ^ ...Mask specirying/events mat will trigger signal. 

RETURN: Failure , .^ ( _ . ; 

. • ' '. Success" ■ ■" 

4680 > , ■"DittWed' * " 

InvalidDataTypc , . ,., ^ . a a 



4685 



RESULTCODE Tri*i*rNottners< EVENTREC* pEvtntRee. i-,; > 

USAGE: * ^'Hg'gi/n VCC rotiftenicboWto the specified event, or aiternanvely nigger a specific signal. 

4690 PARAM: _pEventRec ...Pit to record containing everu pjLnmetrrc. 

awsQjzi-Ktwl 

JiNodftcr ...If specified, indicates specMU^iglol to be triggered with event, or ' 

else all nouficrs letwo^toiurcxirarc triggered. 

4695 RETURN: Failure ; r r\i * r'-ww." 

Suoceas tojt^pvwkx! 

Disabled 

InvalidDataTypc 

InvaadNotiftcr ^ - .- „ - " r*" r s " * r; r >i ^ ^ - ! . ' i > * J ^ C* ■ T . : J ? 

4700 InvaiadParam ' t - Mf -- w * ' * 

, , • =, - art, ^ v :52>- 7 
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4705 



4710 



4735 



-182- 



CON FIGURATION /SETUP CONTROL, 



RESULTCCDE SciCanfig( i^^^bp\SAMi^ pCoaflt >• 

USAGE: Set VCO configuraoon data for main object and encapsulated de vices. - 

PARAM: _pConTig t ..Pir to record containing "new configuration 

" ■ <r. -i.". 

RETURN: Failure f; . , ; - *<J 

Success > x • ■ 

4715 RequcstDeiued i. 

Disabled .^C^ < 

InvaiidDauTvpe u < 

tnvaiklParam ."'jj- 

incerrtaJ Error -cr-vj^M^"-':c*Tn;iM 

* 720 TiroerFaihirt _or ■■.a-v™*v*k 

RESUL TCODE StorcCooilcf CONFXGPARAM • _pCcafi£ « 0 ); 

47i5 USAGE: Store VCO confrgundon to backing store. * A " 

■ , „... ,™ ■ ^f*;.tiii irv-^.nl ;aD/»*U 

PAaAM: 1J j)CoiHig ...Ptr tc record containing configuration to write to b acting store. If 

rf1 v \ j-xie 5' .1,- hW^fiti ihe curnfll'VCbton/ig-'Witoitd. 

«730 ^^R£nJI^:^a : i^^ ? . iU -■ 5l 

. Success ;~s'h'\ HfT-T" *' 

RgqucstDcmed cr-w'f. 

Diaabied x:\«x< 

InvalidDaaTypc . . rj." 
InvaiidPaxani 
Internal Error 

TimcrFaihjrc - ^ W r !'"*i^.:;i 

•/ ■ * ,f v'.-: ;> w 

<7 *0 RESULTCODE Refresh Conflg( CONFIGPARAM • _pCoatlg - 0 >; •*.•.* 

USAGE: Refreshes current VCO configuraoon or configuraoon record from that saved in backing store. 

PARAM: _pCon/ig ...Ptr to record to receive configuraoon read from backing store. U Done.. 

4745 specified, current VCO coring is refreshed.. 



RETURN: Failure 
Success 
RequesU3citte^ 
4750 Disabled 



* LnrvalkLParain 
Imernai Error 
Tuner Failure 



BNSDOCID- <WO 9B09213A1_l_> 
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<760 



4800 
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RESULTCODE SctupAiidioDcvicesf BOOL UBlockiojp «J ... „ .„ . . , 

USAGE: invokes dialog box to enable inienctive^senVpJo| XuiiQ. device*- . . . * .■ 

PARAM: JsBlocking ...True, if ca|L^ 1 Wixk^g,&/^in nai rerurn,unur complete: false if 

,7 "'*' non^otfting returns immediately as *pendmg\ 



RETURN: Failure , • /</ - ' 
4763 Success 

. w y Pendingi.t ,*i - - ' "'<*-••■ 
Redundant 
RetjuestDenied 
NotSupponed 

4770 PnxessTernunated 

MustBcOpened 
Disabled 
InUse 

Memory AJtocError 

4"H5 RcsourccAliocError 

- Internal Error 

RESULTCODE Setup Video Devices^ BOOL UBlockinf « J )- ... 
4780 /• ..-ja jir.r^ « ronrsti'X-u- -J* . - 

USAGE: Invoke* dialog box to enable interactive setup of motion -video device^. t 

^^jA^^-^L^^^rtto sf u« x :o^/Thii T if call is blocking & will not return urml complete: false if 

non-blocking Sc. returns immediately appending*. 



4783 

RETURN: Failure 

Pending 
Redundant 

4790 Rtqnrtf Denied 

NotSupponed 
ProcessTc nruaaied 
MustBcOpened 
Disabled 

«TO toUse , 



■r"ci-." J '.jf'*-t'.".. ! 



Memory Alloc Error 
RcsourccAilocEfTor < ; 
Inzernai Error 



RESULTCODE S*tup Image Devices* BOOL ltH1 A rkinf « l )• ,. ., ., 

USAGE: Invokes dialog bos to enable interactive setup of muje de vtcti 
«W3 PARAM: JiBiockmg ...Tree if call is blocking ^^?|^ reoim unol conipletti: false ^ 



non-Woe king 4c returns irnrncdta tety- as 'pending* 



RETURN: Failure 
Success 

4810 Pending 



Rnyifir Denied 
NotSupponed 
ProccssTermmated 
4813 MustBeOpened 

Disabled 
InUse 

Memory Alloc Error 
ResourceA Hoc Error 
4S20 Iruerrul Error 



9B09213A1 t > 



WO 98/09213 



PCT/US97/15018 



RESULTCODE SetnpDatiDtrictsi BOOL Is B locking m i > ; t C <r; ■ r_". , ;? . 

~ . VI 

*«25 USAGE: Invokes dialog box to cubic interactive setup of data connectivity and network adapter 

devices (Network Interface 'Uiutaj.,,**, well as allow conAgyraucmaf systti&<l/& pons. Setup 
of network protocol .support sofwjx Wide* here. 

PARAM: JsBtocking - ^ ...True if call' is blocking & will not return until complete, or false if 
4830 .0-^.1^-*. i»n^ockin| Returns immediately » "pending*. 

RETURN: Failure : - v, 

Success > 
; , ... t ~ . Pcndofl ' *' ' r ' ' " 

Redundant i~:sj: v v !ji ^ — 

RequcuDejued 
f1 , 7i - **ocSuppone<S! * ' y '' a ' ! ■ 
PrecessTemunated 
-v- t;: - .MusiRejOpene^ - - --^ • 
** 1 ' "* Disabled .;3,.ii.cra:'-i^" 

InUse 

-J.- / !ui -^j^vMeino^yAllqcEtBor.--^ .n=:<~^-; u-. 
:,v1 * RcsourceAJlocError - v.^o , - tf5 ' i 

lnteraaiError 



4S43 

" ' . u j-.-.- , fi .uvu^cjm *r.ottt ^ ^'va^-- 



.--.jus?.;. 



— --^v:" r ' ,; "'^.;!v: ^:^v': 

< ,v ;1.-.V.'."A ' - 



' J „ , 1 1 ■ 



BNSDOCID: <WO 980921 3A1_I_> 



WO 98/09213 RCT/US97/15018 

•■*8I- " 185 " 



4830 



4833 



4860 



4865 



4870 



4873 



4880 



4S83 



4890 



4895 



4900 



4903 



4910 



MEDIA CONTROL 

RESULTCODE McdiaC octroi ( MCO w -^- LS,U, ' J 



t.- fi^. pc n^£*Co3*pei - yvi - ' 

* MCO SET 1 INC Setting, 
DWORD, yTf "Parwn • ^ * ■ 

■ » Booc; r .;;.. fK; "^.0, 

. > S *' ' BOOL _UBk»ckin« « 1 . ' V 

USAGE: Access service provided by encapsulated media control device'by presenting media ctrl 
control setting to physical device control sub-system. ' 

...Specific media cui object type for operation. 

... Audio- vtdeo-dau semng:coiuarii specifying requested service 
desired from object. 



PARAM: 



McoType 
Setting 



_Param 

UQuery 
IsBlcckxng 



...If required. provideVparametfr^neceasary to fully speciry request to 
media ctrl object* cn. : I ; a \ \ i - • t * >- -> ^ 

...True if call is to query sub-system for operation capability 

...True if call is blocking & will not return nil complete, or false if 
non-blocking & returns immediately as * pending \ 



MEDIA CONTROL OBJECT SETTINGS & PARAMETERS 

< _Sening > < param > 

BASE OBJECT SETTINGS: 
NoSctrxng ...Don't care 



Open 
Close 



Disable 

On 

Off 

AoacbTo 

DetachFrom 

DetachAH 

AddToComposue 

Remove F romComposiu 

SecComposiieType 

GctSettus 



GctCap* 



...Don't care 
...Don't care 
...Don't care 
...Don't care 
...Don't care 
...Don't care 

...MCO type to which lvalue MCO will be inched 
...MCO type to which lvalue MCO will be attached 
...Don't care 

...Ptr to label of MCO to add to lvalue MCO to create composite 
...Pit to label of MCO 10 remove from lvalue composite MCO 
...Value selected from one of < MCO_COMPTYPE >_ - 
...Adr of Per that will point to parameter block appropriate 
for the lvalue MCO: that is. it wjU be ptr to one of: 

< MCO AUDIOPAKAM > 

< MCO VEDEOPAJtAM > 

< MCO IMAGE? ARAM > 

< MCO_DATAPARAM > 

... < _ Param > to whose capability is directed such inquiry 



MEDIA CONTROL OBJECT SETTINGS & PARAMETERS CONTINUED 



MOTION-VIDEO SETTINGS: 



SetCoiorkey 
AssignWindow 
Unassign Window 
ReaueWuviow 
SecStretchOn 
SeiSffctcbOfT 
SeUmageType 
Freeze 
Unfreeze 

SetProporoonaiOn 
SetPropomonalOrr 
SetVideoFramcSize 



... < RGB VALUE > (cast to DWORD argument) 
...Pit co unauigned window's data object 
...Ptr to previously assigned window's data object 
...Ptr to previously assigned window's daca object 
...Don't care 
...Don't care 

...Value selected from one of < IMAGETYPE > 
...Don 'i care 
...Don't care 
...Don't care 
...Don't care 

...Value selected from one of < VIDEOSIZE > 



l WO 98/09213 
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IMAGING $^fifWQSr " MAf ' J, ^ * 

. ..Ptr to unassigned window j data object 

49 *3 ^ (JwijgnWindtw ■ , V;J ,^ ^ lr . v -.^W> previously aistghed wtnboW'jtlaa ot^w 

: RciixeWiAdow " ...pa to pre vtously assigned window's data object 

SetSnxenOn _ ^^.-Dontcarc A 
. j SetSowcttSrt "* "' " ' .^Don icarc 

SctimageType ^ Value selected from one of, < IMAGETYPE > 

*920 n.f f$iUittt^eW * ...Van* selected from one of < IMAGEMETRJC > 

SetPixetWidth ...Integer pixel count v 

SetPixciHeignt ...Integer pixel COUTH -* ' 

SeiPixeiDenA ...Integer pixel count 

SctPnysicxiWidth ...Integer unnx acconitfig to current metnc 

4 923 SetftiysicalHeighi ...Integer tmra stfuwftungW^rrera metnc 

SetHorzPixetOhgin ...Integer pixel count (ofTsertYom left) 

SetVertPixelOrigm ...Integer pixel count (offset from top) 

SeiHorxPhysicaJOrtgin ..Integer onus accotbu^to'^mTwii metnc (offset from left) 
SetVenPoysicaJOngiri . . .Iraeger units accorttatR -tb current metric foffset from top) 

4930 SeoHorzFtxclDcnsiry ...Integer pixel count according to unto per current mecne 

SctVertPtxelDenstry ...Integer pixel couru-a^hSmg to uruu per current mcmc 
SetftnugeCombincType ...Value selected from one of < XMAGECOMBINHTY?E > 

4 °W SetAudioX>iaJity . 

SynchToVideo ...Ptr to video obj iabc! to which lvalue obj wili synch 

UnsyiKhFromVk^, ^ 0 ^ 
7 ! ^ g^t^anrfllOii ' " ...Don't care 

4<M0 ; . v * w-Vi * n ' SetnT^Ftkfiibbn ' ...Integer number of milliseconds for duration 

Loc^TMFPube , ^ ^tager rcprcacramg keypad 4xioon 
< RcrmhfciTiVffEulae ' ^.imeger repres enting keypad button 

DATA SETTINGS: > . ^ 

4 **5 SetOxuRaie ...Value selected from one of*< DATARATE > 

SctSyncJUerMode ...Don't care . ; .r v 

SctAsyncXfcTMooc ...Don't care .,*?,-..-•■-"■■*'< 

SeUUsotctedMode ...Don't care 

SeiUnrrsTncTodMode ...Don't care m J-..' 

4950 

RETURN: Failure ; tC^ - * - 



TunedOut 



4935 ReojuenDcnted 

NoiSupporicd 
Ptoccss Terminated 
Capable 



4960 MinuBeOpenrd 



MemoryAJlocError 
Resource Ailoc Error 

4963 Internal Error 

TimerFamirt 
UndefmcdRexult 
InvaiktDevtcc Return 
In valid Opcranon 

4970 InvaiidOpcraoonNow 

lnvaiidObject 
lnvaltdScaxng 
InvalidPararn 
NotEnoughfiandwidih 

4975 •/ 



BNSDOC I D' <WO 9S092 1 3 A 1 _l _> 
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4980 



4985 



4990 



4993 



5000 



5005 



5010 



5015 



5020 



RESULTCODE SctDcfauUMctK M CO TYPE ^ 

conn char* "phSSu2i i- r?°' U 



....... H?AQ?f Set ih & ,VXrO'.s default medii- col object fi? t$^M* object type. 

PARAM: McoTypc , - :Typt of media c^ob^alto which default media Ctrl object will be ici. 



McoTypc 



RETURN: Failure rujc: .i:; nfsfai. 

SUCCCU ;» L r; '* « *-^- » " ■ - 1 * 

Redundant^*.., .-x'^ tt^.^J 
- .; r; NcKSijpspfied-^ :virH . 

. ^ pis*Med\ iruw 



RESULTCODE SetDeiaultMco{ MCO TYPE _Mco#yfc«[ 



serf* ^ ^-«; r-o n-"** 1 



... « !; V ^Set.tbc.VCPU default me^a^tri object^ th£^£^|bject type. 

_MeoType ^ ^ ^ .j >.Type of ^.g'^^cx^whieh dexaitix media art object will be set. 



RETL7KN : Failure 
Surf rn 



NotSupponed 
MusBeOpeaed 
Disabled 
inllse 

InterrudEfTor 
InvaJidDataTypc 
InvaiidObject 
InvmiidSemng 



cet jtp set as default. 



'-TTl.^ SOI*"..' .* 

-.H- vr.i. .*,.* 
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PROTOCOL MAN AGEMENT ^CONTROL " " 

™ ™ T ™ ,7, ™ 7 * 7* " ~ "jSTc." — * — ~ ™ " ' * 

5025 RESULTCODE SeCCoafPrt»ftlt( CONFTOOHLE Profile ); 

USAGE: Specify Xprofite -for co^reKe. or call in progrew. or ncii call (set current profile >■ that 
is. idea an algon^ tta| «k«s device modes most appropriate to the specific call rypc. * 

5030 PARAM: .Profile ...Type of conference profile -feand.'» " r 

RETUKN: Failure -» .,.,J f \ /-'>•< 

Suceeu >tUX ; ^, « 

NotSupported ry .lev 

3033 Disabled -^;3iv;::tx.i 

RESULTCODE SetModes< BA5COE>E» _pModeList, = 
to« _nM©dej « l^ :; ^ t t<bHiwi^V.;> 



USAGE: Attempt to set H.221 device .nodes for call in progress 



PARAM: j»ModeLi« ...Por w iist (array) of H.221 mode constants to set. ' 

..... ... - 7!" 

5045 



RETURN: Failure ,:tv.M 

MunBeOpcned : 

3030 " Disabled w , :w c 

InseraaiError rJ c^\^v\\^ 

InvalidDaaType : i,^ , ; 

InvaiidMode -.^.zi.rtnAi* 

lnraitdParam . . 7V . r 

3033 CaUMustBcConnecied . \'-' f \ 



»60 USAGE 



RESULTCODE ScadCapsO; , r ,., Vj 

USAGE: Transmit local capabilities jp remqte^Don. t Must be connect or m the process of semnr 



PARAM: none . 

3065 RETURN: Failure r .uw J 

Success aj^.'X 
MustBeOpened ^-j^bd 
Disabled 

LatenulFr TOT *.v** 1 . -o p* 

3070 LineiiDown 

LtneNotConnectcd 
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5075 



5100 



5120 



RESULTCODE Veri/yBond width* BA5CODE AudioMj>d* 

USAGE: Determine if call hasstiffidtetfi Sand width suppon tnc Vpectfied combuaoon of audio and 
/i ^ty model - 



5080 PARAM: _ Audi 0 Mode 



-..Rc^Ked 3 H.^J audio, mod*;. 
t , ^vDataMode ■ -- - v..* .^.li^ifj&'H.SVdaa mode. 



RETURN : failure -7 .7 , . n - /vs 



5083 Success 

NotSupponcd 
MustBeOpcned 

Disabled ^ 
IraernalError 

5090 TimerFaihirc 

InvaiidMode .^^'H. " J ■■**«■'*• 



CallMusiBeConnccted ' " t;Ji 



... >j , 



5095 ?tn* H*- "jo: *rtm«! 

RESULTCODE SctDevteeTancoutt DWORD Mtee); „ . , - 



USAGE: Set default connecoon timeout value for encapsulated neivfor^interface m terms of how loot 
11 will wart for 1 reiponic Yroiri di6 rn&work. " '~ 



RETURN: Failure 
Success 

5105 MustBeOpcned 

Disabled 
ImermlError 
TimerFailure 
InvalidParam 

5110 •/ 



PARAM: Msec ...Timeout value in mdtiseconds^" 

.ar.f. --CO I 

-ta.v/.;- -V. 



RESULTCODE SelConoeetTbcDcouK DWORD Msec); ^ 

/• " * . 

« 1M . - : , WAG* ..Se| ? default cpisiecWtuii^vaJu^ Sr^^^ilir'^^^f how'tenj'it w,H wan for die 

Jl AJ enorc call connection wptrncc to complete . 

PARAM: Mice ... Timeout value in milliseconds. 



RETURN: Failure 

MustBeOpcned ^C,^V 
Disabled 

InvaitdPanni :rr ' ' jr ' T 

.*. -J**' ?i.*«v..i 
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/ -tftfatf. 



5130 



5135 



5140 



5145 



5130 



3155 



3160 



5165 



DATA EXCHANGE Ct.., ww 

RESULTCODE TiWeWutt&yBYTE* 
lot 



*-t>c;= r.: ... 
J>Buf, 



. -set:. ..U^no^ "^i. -^O - U-. 

conn char* pMcoLabei - 0 

&^- ( ' UQWer7 " B °' 



BOOL - 



USAGE: - T^^^t^r^^ «oon. dep***, on *c »gtai type for the ob*«. 
^jtofcT--* ■« ^ /' .[.Number of bytes to orofer. 



_pMcoUbW 
UQuery 



KT7VXN Faifaft 

tafeng 
TmdOut 



M e wrn/ AHocError 

AaourceAilocError 

!■! ii u I Error 

lavalidDataType 

lavaitdObject 

taralidPanun 

CaUMustBcConnected 



^ki'-".^ 10 **bei for media cui daia object, or null to indicate default. 

...True if call is to query s»ub^ste^*ioroper»oon capability. 

...True if call « blockjri^WM not return unoi complete, or false if 
non-blocting Si reuim-inliaeauucky « 'pending*. 

'.y>.H:o«^ - VI 



WO 98/09213 ; PCT/US97/I50I8 

-wr- 1 ? 1 - 



RESULTCODE Trans/erObject( MCO XFEROBJ XlerQbW^ . „„ . * 

XfcrObject* jXfeK>bj r j .J . 1 ' 
const char* ^^tCO|^bil ^0. 

5170 BOOL UQnery « 0. 

BOOL "lUBlockw^M: r . 

USAGE: Transfer data objcct'io or from remojc iutjori. depending on the signal rype for the object. 

5H5 PARAM: XferObj - v^O i. ...Type! ofiWt io transfer. 

_pXferObjcci ...Ptr to toe objecj*^ descnpcor obiect containing specific in/ormuion 

* J .v. . -C'-- n- I- • 

j M r o l a be l ...Ptr to label for media Ctrl, data objector null to indicate default. 



5180 



UQuery ...True if call is to query subjsysicm for operation capability. 



LaB locking ...True if call is blocking . A ,wf ill not return until complete, or false if 

■k > • -t *- ti-U v>.ucuf» .j* t:: 'noiwWoclong &. returns immediately as "pending*. 

5185- — J " 

Success 

( .. J ■ - rTeading;;^;:.o*-:, a >■ » ■ 

• v - :i "' " J ' _ r; visyTwnertOufrnwJJ-. 

5190 RcqucuDeaicd 

NotUnptemexned 
NotSupponed 
MusBeOpened 
Disabled 

5195 inUse 



5300 InvalidObjcct 

LnvalidPanin 



Memory AilocError 
ResoufceAUocEnof 
Interna tErim 

lxxralidDataType ;r „ y ^ :t f SK)<x ** - 



CallMustBeConnecxed 
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TERMINAL SERVICE CONTROL 

* m Mm a ^.b m_ m a w ^jp.«i.^t-m«» ; 0 /^ "TV .."jr..'. V ,. >> * - • v - 

RESULTCODE ToTcnninaU char* _pFmt, ...); 
3210 /• » ; . t . . . 

USAGE: Write data to the VCO terminal OUTPUT pa it opooruily using format wring and viruble 
number ofjrgjiwujvr-* ; - v-jins*' 

PARAM: _pFmi ... Pit to format string 

5215 



5230 



...Variable number of texiand^o arg$. 



RETURN: Failure 



5220 RequestDenied v:i " : - ; ■ 1 ' 1 

Disabled 
InUse 

InvtlidDaaTypc .i&ttn . *^f:at >icr^n3>Vj'i^- 1 

InvalidPar&m -j^Ur^^ 

5225 •/ 

' "* RESULT CODE rToTenninaK char* ii^Itot? *> * ■•* T ^'°' 

▼oid» pArfi-irt ): 



USAGE: Write data to the VCO terminal OUTPUT pon optionally using format stung and list of pen 



> irguaie^KS* 

PARAM: _pFmx ...Ptr to format stnng. 

3235 j>ArgLuE „.Ptr to tut of pen to arg itrtngs. 

RETURN: Failure 

RequestDcnied -* • * " 

5240 Disabled 

InUse 

InvsJidDaaType 
InralidParam 

♦/ 

5245 



BNSDOCID: <WO 980921 3A1_I_> 
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RESULTCODE FromTtnniaalf char - _pFmt. ...); * - r " 1 " " " ■ ■* ~ ~ - 

USAGE: Write data to the VCO terminal INPUT pon WOTcofrimaAllntefpfctcr) optionally usmg 
formit smng ind list of ptrs to arguments. 
5250 c . •r-.rt:* • . 

"* ^ 
PARAM: _pFmt ...Ptr to formal stnng. 

... V a rii bte number *bi r te xt aW' data 'a rg s . 

5255 RETURN: Failure , , r , . *" 

Success 

Rec^t^med. .< :r ::v- . 
' Disabled 

InUae ?■ / 

5260 InvaiidDataTypc - - 

InvalidPar&m .O*^ 



5265 



RESULTCODE rFromTenninaK char* _pFnu. *nT** iJ -- v ^' ■ 

»otd° jJAiTsJUrt); «*-'..4 i: i;v\i 

USAGE: Write daa to the VCO terminal INPUT pon (VCO command interpreter) opaonaljy using 

format stnng and list of ptrs to arguments, "•v*!"- jLk.uo;*m /"Tj' : J>V.L ; v, 

*; r^y-M. ' -*"♦«" 

5270 PARAM: j>Fmt ...Ptr id format stnng. 

i . t r t-TT'O --.:r-.- k- ' 2^: a rt: ::.".v .,"*..» .."V 

_pArgUsi ...Pit to list of ptrs to arg sWhgSr'V' f >« 

RETURN; Failure ff it , t ,., t jU -,^ 

5Z75 Success 

Re que stpeiped , , ., sitj.v^j 
Disabled 

InUae <".VST±.- : 
InvalidDataType 

52S0 InvaltdParam v 
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52S3 



RESULTCODE AtuchTcrxoTo^f^iflt^d ( JtNOTTrTER: txNoUflcr ): 

f . i - < - ' 

USAGE: Atrach »«mU$J£SP .termmai output device in order w direct terminal OUTPUT pon text 

PARAM: JiNoftTief /. -l&r<ft ^Handle to signal to attach — ' * 

3290 _ , ^TV^ 11 "^ — , ,7. : * !r '~ " 

j! ' ' " ' " ^ *l 3- row*-* 

Remindant 

Re queit Detued /vi ■ ! r*. 

Disabled 

InvalidNc-rifier v.A.isC'i^xv-.i 

RESULTCODE AitacbTennToFUe< char* ji Files pec. 

BOOL UAppcnd - 0 ); 

USAGE: Attach nie u VCO icnmnii output device m order to direct terminal output pon text stream 

JsAppend .„True if new text to be appended a curfetu '-*&uun : ^snioii; false if 

stream position to be reset at omc of ab^efhement. 

3310 . RETURN: Failure .^^l.ti^A 

. Succns 



3300 



3303 



RequcstDerued ^ " ^ ;C;.i^ ' i: 

Disabied 

3315 to U« 

InvmhdDaaType 

, V 

RESULTCODE Ati*cbTermToStrean>( stream* _pStream 
3320 BOOL laAppend - 0 ); 

'* " > 

USAGE: Attach system data stream ai VCO terminal output device in order to direct terminal output 
port text stream to specific data stream enary. 

3323 PARAM: j>Stream ...Prr to stream to attach. 

IsAppend ...True if new text to be appended 10 currcm stream posinon: false if 

"ream posinon to be reset at tune of attachment. 

* 33< > RETURN: Failure 

Success 
Redundant 
RequestDcnied 
Disabled 

5335 InvmiidDataType t 
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RESULTCODE AtucbTenaiToMcol HMCO hMco. 

- " ■ BooI^■o'iiXii^ad»^l c ori'■ , ' ,tt,, :: '" J ' ' , 

5340 /• 

- - .USAGE;. : Anaeti media Ctrl object as 'VGQifcnn'tiaJ 'output device in order to direct ternuiul output 
port text : stream to medu ccrt'bbfeci^p^mng'diu'iHAifers. 



5345 



PARAM: hMco . r6 ^ l ^Kindle to media «ri object to'aixach'. 

_U Append ...True if new ten 10 be appended to current stream position; false tf 

stream position to be reset at urne of jtxachmcru. 



RETURN: Failure 
5350 Success 



RequestDcrued •m . * 

Disabled 

InvalidDataTypc # _ 

RESULTCODE DetachTennFromf TERMODEV OutpuUfcv >; 
' " USAGE: Remove previously attached -srSnaf/mVr'daa sfrcam frorhlne terminal output pon. 

536 ° 

PARAM : ^putpuiDcv! " , ic» ; M/iTerm'trul output device from which to detach terminal output. 

5365 



5370 



RcqucsiDcmed 

Disabled at-.w-^ 



InUsc 

lnvaitdDataType 



r -J i 



7"... ' v ^ ' ' 
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SYSTEM INFORMATION CONTROL 
5375 • ■ w ■■^»jp,jppv*l^ * 1 .--'•-*' *•* 

BOOL IaReadyO; " 1 

USAGE: Returns true if VCO is ready to nuke tronai calf to remote station or multipoint control unit. 



5380 



5390 



5400 



5410 



5430 



5435 



PARAM: none 



RETURN: True 
• Fake 

5385 V . " ' 



BOOL bCaUSctupO; . , _ - . 

USAGE: Returns xrue while call is setting up. but not connected. 
PARAM: none ;0^-^;::^ 



False 

5395 •/ '*^ ! '- 

BOOLUCailO; * -,v-^^-, "C^ " • - • 1 '-^ — 



USAGE: Returns true while call is hilly connected to remote s»ocn... 
PARAM: none . . , 



RETURN: True , .. . , 

False 

5405 •/ _ , . ■ , r — * 

BOOL bMultiCallO: 

USAGE: Returns true while connected ;b v»ibre than one' remote staoon of multipoint control unit. 



^.^PARAM^.none-r'-' H ■ ,r-^~ r "- — ~' v 



RETURN: True 
False 

5415 -/ nv^-rr.'.- ' ; ~ - i ' 

BOOL IsRcmoteVccO; . t ,. 

USAGE: Returns true if remote saoon is a mulDpotnt control unit, 
PARAM: none 

RETURN: True 

False *- *r. : - ' ' :V - • 

5423 •/ 

BOOL URexnoceAoactaedO; ' i} 1 :T7 



/.USAGE: - Returns-few if remote sauon VCO command and/ or event stream is accessible to local stxoon. 
PARAM: none 

RETURN : True or False' - ~ ^* ' ■ " ' ; — - ■ < v 
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BOOL kMukilttoaaumtcdO: ^ -. ^ 

USAGE: Re rums true if mis VCO is running wsJi-imars <tfuirone instance'. 
5440 PA RAM: none 

, RETURN: True or False . r . ., 

5445 DEVI CEP ARAM & GctDcricePanmO; 

/• . I • I' " ■' 

USAGE; Retunu reference 10 ranc buffer combining copy of VCO device parameters. 

PA RAM: none 



5450 



5475 



5480 



5495 



RETURN: Reference to copy of VCO device parameter block 

CONFICPARAMA GelConfi^ParamO; v- r a> -IV* 

5453 /• 

USAGE: Returns reference to static buffer containing copy of VCO corifig parameters. 
PA RAM: none r 

546D RETURN: Reference to copy of VCO conftguraoon parameter block :0^ :; ^ y - ! ' 1 *' * 

•/ . 

CAUJAJUM& l^tC*UParmO ; "* '--> ? 

5465 USAGE: Returns reference to stadc buffer containing copy of VCO call parameters. 

.'r X'.* I 

PARAM: none a-r, 

RETURN: Reference to copy of VCO call parameter Mock 

5470 •/ y;x*:.ri*h:ir.\* J-'r : « 

PROTOCOLPARAM& G«lPro<ocoiPartisaO; : v a • Jt V 1 - ^ 

: " /•!,. *-?*'■ " i :..-** ■" ••'> ,r - * ......... ^ 



USAGE: Rentms reference to static buffer conauung copy of VCQ.proib^paTameterv 

PARAM: none' ,. t ^ 

RETURN: Reference to VCO protocol parameter block 

•/ 

CONTRO LP ARAM & GctCootrolParamO; * v 



USAGE: Returns reference to staoc buffer containing copy of VCO control context parameters 
54*5 PARAM: none 

RETURN: Reference to VCO control context parameter block : 

•/ 

5490 MONTTORPARAM& C*iMooitorPmr»mO; -..'*■ f I v ■,'■■>; 

USAGE: ^Returns re ference to staoc. buff er conauurvg copy of : yCO rnomtor^ont^xt parameters . 
PARAM: none *. 1.1.1/1": 

RETURN: Reference to VCO monitor corneal parameter block - .-. A n VI 
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5520 



5325 



5540 



5350 



5555 



5360 
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VCOPARAM& GetVcoParamO; 
3300 /- :;-^:^i--:?v>-> 



USAGE: Returns reference to statu buffer coma mi ng copy of all VCO parameter*. 
PARAM: none _ . , . . ~ ~ 



-■•3 



3505 RETURN: Reference to VCO system information parameter block 

•/ ,' v .. . . , - - • . - • * i 

M.COPARAM& GetMcoParam( MCO TYPE McoTroe )• 

5510 USAGE: Returns reiercwe to juoc buffer containing copy of tnedia Ctrl parameter block. 

PARAM: _McoType _ Tjje of ; medu ^Ubjcct . vj h 1^V:VT 

RETURN: Reference to media cul object parameter block for specified media Ctrl obieci 
3515 */ „ , , i,..,. 



MCOPARAM& GetMcoParanK HMCO hMco ); C»^^o^ ^u ^ _ 



USAGE: Returns reference to staoc buffer conain|lj|^ 

PARAM: JiMco ...Handle to rhtdi cr^§^^ Z, -f, 

RETURN: Reference to media cni object parameter bla^k'(or srw^ 

VTDEOSIZE GetVide©Sae( M CONSIGN ALTVPE JSiffrpt ,m SifnatffccU; \. :**-*■ 

USAGE: Re mm video frame size for default video' object of specified signal type. 
5330 PARAM : ,S igType * *v« ! -7/; v jiiii iig nil to cxamuv f or^sizc 

RETURN: Erni nitrated video frame size value " f * 

3333 AUDIOQU ALITY G«tAuaic>Quality( MCO_SlCNALTYPE _Si|Typ<r - S^nalDst ); 

USAGE: Return quaiiry of default audio object of. specified signal rype.j :*.;'.: 
PARAM: _SigType :t . ...Audio stghaf ib examine for quaiiry 



coaa char* GeiH221ModcLabcl( B AS CODE Mode); 
5545 . , , . ; coast cfanr* G*lH22iC^pij^{ BASCOtJ^ tap >; 

com cbjar* GdDtvictLSlairl ^hcif^EVlCESfATE DeviccSute ); 
coo* char- GctResuttCodeLabcU RESULTCODE ResuitCodc ); 
coan char* GetEvcAtLabelf EVENT Event ); 
coon char* GHl JnrSraifl ab*J( LINEffTATE UocSUte ); 
cooa char* GctCailSialeLabcK C ALLSTATE " CaJiSute 
ctmst char* OtiM edmCcnavfToktaLMb^H km MediaClrlTokcn ); 

1 char* GetMcoLabeif HMCO hMco )r * 

t char* GeiMcoLabetf MCO_TVPE MeoTyp* )• .. 
i char* GelMultiCaUOpLabeJf MUCT1CALLOP MulUCillOp ); 
const char* GetStationLabeU BOOL IsRemoteSCaUoo «0 ); 

/* . r * -~.it v ' •-■^..c.f. 

USAGE: Return pv to text label specified state or cons tarn item • . 

,,u .4.-0. : :' s.7~ ^ - ■ * ' 

PARAM: The specified sate or constant 



RETURN: Pit to constant suing if argument valid, else null 
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sms 



5610 



5623 



5630 



HMCO CciMceHandJc( conn char* _pMcoLabei ): 

USAGE: Return handle to media Ctrl object specified by its label . 



PARAM: _pMcoL*bel J : " ^"^.l.Vtr to Ubei to media Ctrl object label. 
5570 RETURN: Handle to media cui object specified by the Label . else nuJl if no such media ctri object round 

HMCO CetMcoHaodie( MCOJTYPE _McoType ); 

'* . Yrf'ti' LTvT ».!«•; v*f 1 * »' ■ '* ■ 

5575 USAGE: Return handle to 'media Ctrl object specified by its type. 

. * ; w - P ARAM :-' ^Mo6Type J c ' : = " "'" 17 ' ^ ; ?.Media c trt object type . ' ' 

RETURN : Handle to mcdi* Ctrl Object specified by the type, else mill if no such medu Ctrl object found 
5580 . •/ w - : 

RE5ULTCODE UslDeTicePmramO; 

_ RESULTCODE UslConfigParamO; ... CTv w .-^ "i-O AM a i 
RESULTCODE ListCallPmramO; 

55B5 RESULTCODE UstPretocolParamO; , it4 i - .: - 3 Oi \ZV 

RESULTCODE UstMCOBindiafsO; MA5ir~ J 
RESULTCODE UstAtiftblO? :L ^ ! " r ^ " 

RESULTCODE ListNotiflrrsO; , , ... . ^r.'" 

5590 REStmTCOte lUstt^blbiifcds^; : ^ ? " 

RESULTCODE ListTemtnalOutpuuO; 

RESULTCODE LlstCooi«r«iO; ( . . _ it/ ^ -.-.^.^v 

RESULTCODE UstCc^ecuonCapiO; - J ' '* ' ' ~ ■ - ■ 

RESULTCODE ListMuitiCaUSutaO; t —..^ i * 1 ' 

5595 /• ^iif -r-*ix ^ ' "-" " " 

USAGE: Output formatted text luting for specified parameter groups, 7, >.va; ' ~ 

PARAM: none ^ _ ( . r ^ ,*-..-r..w- . •-'■■»" T-*^ 

v* 

5600 RETURN: Failure 

Success _ . . ( . v ;'- J -t; ,.v,-''Vki "■ 

RESULTCODE ListMcbfcapst ^CO_TVi»£ ! ' " ' McoType,! ^ ^ ^ 
3fi °5 MCO " SETTING Settin« ); . : 

USAGE: Output formaoxd ten listing of ca^biljDesJpr specified defiiMt meduf'coi; object. 



PARAM: McoType. ...Specific medu ctrl object to address 



^SefflAg , ...Aud^vi^eoHdao scmn^ conianrspecirymff requested serrtce 

„ . , V"7j?., - ? -V, - , si" V" 'VrC: ^ «J ■ 

RETURN : Failure • ■ ' — * 7.;.^,. -^-v* K. : ,.vr..*.iT^ hj*-,- 

3615 Succe " ■ . . , : '"Vr. T/- J • .H.-...r a ^ .-..U:*.: 

InvmlidObject 3 v ; , . - ; . - ■ j 

InviiidSesing (■*■»** * ■* ... , , , 

5620 RESULTCODE UstStauionCaps( STATION* _^Sution j-, 0 ); ■ , , u t , j o ; ^ ? 

USAGE: Output forThaned teat fisting of H.221 capabilities for specified sunon. 



PARAM j>Seioon * .^Ptr tb saoon desenptor (0 returns caps for local sooon). 

. ■ J -ci 

RETURN: Faihirc 

Success t ■ ..•■,. lj<> .„ i0! v . < ' " .* 
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5640 



5645 



5660 



5680 



5685 



VIRTUAL CONNECTION OBJECT* ' *■' 

USAGE: Set VCO enable fU K to true or fid* to change acce*Vib%of VCO. 
PA RAM JsEnabted ... Tntt if vco to ^ e(ubicd .. fl|jc to dtt4bJe 



RETURN: Failure 

Redundant . • -„ • t - : ■ i«.j< 

RESULTCODE SelVcoEapeptMi^CE^ , EaeptModeU* 



User >; 

USAGE: Set che current VCO execpnon iar^ing ftto^ityT - • n - 1 ' M 
5650 PARAM: .Mode ...^v^SicepDoa^ 



RETURW:Fatrure , r i:.-<ivi 



Srrcteia 
3655 

RartifufWrued 



RESULTCODE SetVcoTr«eM«l«< TRACEMODE .Mode - 0 ) : 
USAGE: Set the current VCO trace output modality > ^ J 
PARAM: .Mode ...Trace output m6aVd^ur&; 

5665 RETURN: Failure 

RequestDeroed 

3670 ., ^SftWJW?-* ..-^ - 



RESULTCODE Enabi^luiuCail6pa( BOOL _IsEnabled - 1 ); 

5675 USAGE: ntr^^ 

rnulopomt call contml openoons if they , re supported b> W VCO interne Joe* 



PARAM: _bEaabt«d ... Tme if muiapoim coimi operations to be enabled; fai« id disable. 



RETURN: Failure 
Success 
Redundant 
RequesiDented 
NotSupported 
MunBeOpened 
Disabled 
internal Error 

•/ 
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RESULTCODE EnabieDispatctaerf BOOL >£ubltfi - t ); 
5690 ' /* - m « w * * ' •« « -* 

USAGE: Enable or disable ihe VCOv^ipateiirr^ if"**"* ^>i-^' * : *« 

PARAM: _UEnabied ...True if VCO dispatcher operating; false -if not. 

5695 RETURN: Failure 

' ... ■ t Sufccy . : . ^: ::^r,l3d^:':: ; - ■ 

Redundant 

InUse . . ^ ^ ^^1. 
TimerFatiurc 

5700 ■ . •/ 'j.---?.'-.,*'.'"* 



5710 



RESULTCODE Queue£vent( EVENT Id, 
DWORD 
WORD >.rmnx2. 

USAGE. I rue n e vent, ing*, she fYjgu r*aeue 5 1 a ■ j * - - 1 - - v • vrr f ( u * ' ; - : '■ ' **• " J 

csdvfc a^j-n jtwi^uat «cf,^rA..^Eveiu identifier. r " lM - t "^~ i ' 

_Parerol ...First event parameter. 



Param2 . .Second event pararaeier^ 

5715 _P SaDon ...Ptrto station deschplorTi^ inditt 

ISTURN: Failure 

success. , ,„ '^.zi'J w>^-^7d*v:.^ ^r : .rjj^^ 

QueueFutl * , ; ^ „ - 

5720 Memory AllocError - . :■ - v - * « 1 -'• - • r ' ru - • ' " : :i ' ' 

ImralidStaDon 

liiv»itfDauTyp<u, lV . 

lftvaiidOperation 

5725 

RESULTCODE SeiDispatcherRatt< int Msec = DetaollDispaicbeYRatc' l\ 
USAGE: Set the rate at which events are dispatched from the* evenV'cfueue 

5730 PARAM: Msec ...Dispatch rate in millisecond*. 

, „ . ; , ,,,, JO:> *• r*.^:-.?'^^ 
RETURN: Failure ^ . _ 

• /- RoqwfaciiittJ^ .-.v']^^ ; -- K'-w-w* 

5735 TtmcrFiihirc 

^ t lrwaltfParain ^^n,,.^-. .. ^i to.-fiu . 

•-%(■: 'r t rt ti? .* 
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5740 



5750 



5755 



5760 



5770 



5775 



5785 



5790 



5795 



RESULTCODE Upd.ttCci«L=«( <BAS£obE i0 g|p/ ' 



BOOL , .Ij*Ne»rC«p « I ); irt . , 

5743 WAGE: ^^fWW^^^W^^-,^,^^,;. >' - " 

_ lt .. , PARAM::..^,.,,.,^ ni .., . .- , • .^tipibuV <«<»™ ' '" ^ " 

RETURN: Failure 



Success 

Redundant r»T 

RequenDemed 1 T "'^ 

InvaJidDanType " ■ ' *' 1 

InvaiidCapabiliry ~ y r ~ ?s - ^ : 

InvalidParam c.--;s.»if"*~^3:x 



RESULTCODE Up<UteModeC.psXR«ff XREF* »XRef 
/• BOOL -^^XJMC^. .1 >; ,!»,..; 

5765 USACE: Add or nmove «ode^p, enns-refen^^ 

?^i;;~^t^^ ,e !v v?.;.-' r " ; * J ' tT^vv^ 6 ^ *^ 0 — •d4:. l falsq. if record & remove. 
RETURN: Failure 

RcaueuDcmad .; - 

InvalidOauType 2 *- ^ 

InvalidCtpabdity ; ' ' ■"' 

RESULTCODE EmuControtf EMUCONTROLOP Op t 
5780 STATION* Ip 5 ****? - . 0 ); / .V* - 1 

USAGE; Present emulation conxroi operation to a VCO. ' ^ 

PARAM: Op 



Emulation control operation.. 



jxSnuHm —Pir ■» ADon •ie«ri| W 5j( > ^_ tfl iJ CJltes local «auoon). 

RETURN: Failure 



Su 

Redundant 
RequcstDemed * 
NocSupponxd 
- UuernalError . r * f 
InvahdOpcraoon 
InvaiidOperaoonNow 
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RESULTCODE AtUcfaTo Remote Vcof BpOL,J^o^drQiaytt.4v- ^ , J', ~ . < 
3800 i^L.isBlosicuit - 1 >; ' 

USAGE: Cain access to the cbmnuncTand/or event stream of the remote moon. This acoon is only 
pouibie if the ren^ suuon,^ connexnon service*. 

5805 PARAM: JsMoniusrOnJy True. .i Request is only to monitor the remote VCO s event stream. 

and not iu command stream (for the purpose of mastering u). 

v j . V -> ».-rltJ».».. m 

Ufllockms 1 ' .??f me if call is blocking 4c will not return una! complete, or false if 
non-biociauj Al returns irnmed8Ke1y ii Spending * . 
3810 . RETURN: Failure >-* ' --f^ * 

Surras i , , . l. 1 

Fending 
TimedOut 

Redundant ' K- t ^ ^ 

5815 Request Denied . y r (. ~ C*. > * - ; > n 

NotSupported ml. ate 'Jmw.: 

ProccssTerminaied -ip;^^^.?.. 
MustficOpened 
Disabled 



3825 



5850 



5855 



iiuernaiError ^' * "' J 



UndrfirkdTlesW , ' V:l ' , - -i-^d 
CalLMusiBeConnccted ir vf , v- tl * 

*l * ?aA*fl 

RESULT GOB E I*tariiFrTmiReinc4eVco{ BOOL _UB locking *> 1 ); 



. t . : ■ rUSAGE:/ Ducarcl acceii gamed to commard and event stream of remote «aoon. 

3830 PARAM. JsBlocking ...True if call is blocking & wtiPntt return undi complete, or false if 

non-Mocking 4c returns mun7ttlauiry ; as " pending". 
RETURN : FaUure xjir&j i n.-.oi 

Sitrrrts .rr* y.;..^.;. 

Pending - ^ r Jin.-s'-Ti 

5835 TimedOut 

Redundant 

NocSupponed - "/itl ,r " -T*? 

ProcxssTemunauii w * *' ~- 

Incapable 

MustficOpened . , r j -M..--^- c 

IrucrnaiElfor ""•* " C,J 

Tuner Faihire <naw>i.: 

5843 , , Und*fmedJUsu!t— ^ * " 

CallMuatBcConnccted -i;Am~ ' ' * ':V:*?J* 

RESULTCODE Set VcoConirotModei DWORD _ Mode Flags « Master ^ ^ * 



USAGE: Set the mode of VCO control so that calls to member furcoons dnvc die local or the remote 
VCO, as configured. . , vo ; A . fl 



PARAM: ModcHags ...VCO control mode flags selected from < CONTROLMODE > 



RETURN: Faihire 
Surrret 
Redundant 
RequestDemed 
3860 Internal Error 

InvaJtdOperaoon 
InvaJ idOperanonNow 
CallMustBeConnecttd 

•/ 

5863 



WO 98/09213 



V&hffinso 



5B90 



. ....JE^TCODES.^^ ' 

VCO monaor mode fu n s.icct^ from < MONTTORMODE > 

RETURN: F*Uure 

■r . — M W?t£>cnttd .V~0 -t.<c3-.il ■ "•' ■• ' ■ ■ ■ : 

■, *> ; "iraeaai£nptri r. ZO - *; -n -\ ^ - 

i InviJuloperaQbn ' - - u ' -v-"^^ * * V; - 

•ggQ I^klOper»uortNdw ^ ;' 

■■ -i • .i.-v'SK : CattMustBeCofcmctttT ' " : c " 

RESULTCODE SetStationLabeK char- _pLab*I, 

USAGE: Set label for the local station. 



PARAM: _pLibel ^ ^ ^ ^. ? ^noo _ _ „ 

RETURN: Failure ?~:;u-.OM „C.r;;s"i'j :"!V3:! »a:" 

InvalbdOacaType 
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5895 mmmm ^ m ^^^ m ^' m ^^r mm ^Tt m ^fr^^^^m^:m^m^m^mm^m^mmmmmmm^ 

ALL MEMBERS BELOW ARfc TO BE ACCESSED ONLY FOR THE IMPLEMENTATION 
OF THE ABOVE-DEFINED PUBLIC MEMBER ^.HU&C^ONS ; THAT COMPRISE tHE SOFTWARE CONTROL 

THEY ARE NOT AVAILABLE TO CLIENT APPLICATIONS. 



5900 



. private: 



rypedef enum { , 

AudtoSetup. // invoke OEM audio senip component 

5905 VtdeoSetup. f/ Invoke OEM rtdco setup component 

InugeSctup. > // invoke OEM mage setup Component 

DataSenrp. // invoke OEM^Att^cmo componcro 

UpdateCapsUst, // Add or rjemrive tlevice capsbUity . , , gt 

ABachToRemoteVco. // Perfo rm^lev^e; Operand m to connect to remote VCO 

5910 DeuchFromRemoteVco. // Perform device operations to dcuch from remote VCO 

VendorSpecificOp. // Vendor-specific device control opermootu 

59(5 IOComroiOpEnd 4 Uziii . . :0 - . :: l ; 

} IOCONTROLOP; 

!■»«*.'" ; o-, I- 

PURE VIRTUAL DEVICE CONTROL MEMBERS .'-'.x * 

virtual RE5ULTCODE DevOpenf BOOL U Bloc king - 1) '« 0; 
/• 

USAGE: Open encapsulated devices, load and inidaliw OEM device control software and MCI device 
5925 drivers: prepare VCO to place outgoing, or receive incoming call. 

PARAM: _IsB locking ...True if call is blocking & will not return unnl compietc. or false if 

non-Mocking & returns immediately as 'pending*. 

5930 RETURN; Failure 

Success 



5920 



TimedOui 
Memory Alloc Error 
5935 Resource Alloc Error 

internal Error 
TimerFailure 
InvaJidDe vice Return 



5940 



5945 



virtual RESULTCODE DevCk>se( BOOL Ls Blocking = 1) « 0; 
t* 

USAGE: Close encapsulated devices, unload OEM device control software and drivers: shutdown all 
systems related to establishing calls. 

PARAM: .^Blocking ...True if call is blocking & will not return unoJ complete, or false if 

non-blocking 6l returns immediately as "pending*. 



RETURN: Failure 
5950 Success 



MustSeOpcned 
Memory A llocError 
Resource Alloc Error 
lnxrnalError 



5955 



BNSDOCID: <WO 9809213A1 I > 



WO 98/09213 



-™S--206- 



Et 9mm. 



5960 



5965 



5970 



5975 



5980 



5985 



5990 



5995 



6000 



6005 



6010 



6015 



6020 



STATION- IpStattau. 



PA RAM: ._Cja»P»ra^.^.. rj (lf; 



JsBlocJung 



RETURN: Failure 
Success 



Pending 
Timed Out . 
MuuBcOpened 
InUsc 

Memory Alloc Error 
Resource AtlocError 
IruemaJ Error 

invaJapiaTypc, 
LineCo nnec tFailed 
LinelsBusy 



^Reference u> a VCG cill'parameurr record 
• Pit to «moce Moon ocicnptor to wh.c^connect « „«„«,. 

• True if cxil „ blocking i£=Wiil nvirn ^ eomrt ' 
non-block,^ 4 return, mmbfry „ -pendujg-^ * 



' ; -...c-;—^ . s;t' -m^"b ,\t ^; - >■; : 0 C ALU* ARAM & ~CaflPari«», 

/• BOOL _bBtockmg « l ) • 0; 

USAGE. lmplemem mulllp01Rt conm)1 opennon w(ule „^^ opomtcoTOro| „„, 



PARAM: _Op 

.CaHParam 
_pStauon 
Is Query 
JsBlocking 



... Multipoint coniroi operaoon. 

-.-Reference io » VCO «ll parameter record 

..Pn- to saoon di^r^ ^^ie^ operation. 

.-True if call is to query sub-synem for operaoon capiWny. 

True if.caii is blocking A will not retur* unbJ 'complete or fal« if 
>n-blockmg A return. tnm ^,^ ™* ^mpiete. or false if 



■ " 4 * uc « Oit»c*cing A will not return unni c 
non-blocking ▲ returns immediately as *pendu«* 
RETURN : Failure 



Success 
Pending 
TimedOut 

RequcstDeiued 
NotSupponed 
MunBeOperted 
InUse 

Memory Alloc Error 
Resource AJJocError 
internal Error 
InvaiidSaoon 
InvalidDataTypc 
Invalid Operaoon 
InvaiidOperatsonNow 
CallMustBeCoitnected 
NoCallForLineAdd 



PCT7US97/15018 



6035 



-dC 



r -207- • 



vtrtuai RESULTCODE DcvDiscbonccK int aline « 0. 

6023 lf »u-* ^^K^JUfiwauA^Tr^'b;-"'^* -~ r ■ ' " 

USAGE: Disconnect one- or more tines ctffinec^cd to remote station or muiapomi control unit. 
PARAM: nLine - r: TituNumbtfPW-'fi^ 

6030 

v i _ IsBi P ck ^ n « * <■> ■'■ ' ^*Srue if call is blockinY : <£ will -not return unni complete. Dr false if 
non-blocking At returns immediately as * pending " . 

w . : i ■ *'^< *» 

RETURN: Fiilure 
6035 ? ... , . ;( Sucee« r .,^ .^V' 

*" * TimcdOut 

MastfieOpcned * ;t * " h 

InUie vr. .,■ 

6040 Memory AllocError 3 ■•<-'•' 

ResourceAlloc Error i/. 

IntemaiError &~:*w.,OsCUjjM 

InvmttdLine *' J,t 

CaUMtutBeConnccced i?r. 2 »*. vww * ■ \ ^ 

6045 •/ lOTti^-tfAi- ~ 

* jrn5"'awr;M.TJ 

virtual RE5ULTCODE DevAnsweri CAJLLPARAM& CaJDHrSnfc'-'"' 

6050 USAGE: Answer incoming call from remote somen. *."ut**j'Wi- 

PARAM: CallPanm 



...Reference to a VCO call parameter record. 

r^/.-, .-.t.)^. i^t.wa >'.n ? .#> **•:< "::^'?-> jv*^ . 

JjV™^: ' >L^i A ^J.hUimber of line to disconnect: null disconnects ail lines. 



RETURN : ^aure^ JCO- 
T Success b. - i. { -a 

MustBeOpened 
r _ .... > bvw; 

6060 MemoryAliocError 

Resource/OlocError . . ^.^M 
iiuei iu I Error 
. InvaJidDxoiType . . :iS1 . 
1 ImaltdLtnc 

6063 IrtvaJtdOperaoonNo*', . - ^ 

LincConnectPaxled 



virtual RESULTCODE Abort 0 -I -i-'T . * ' - 

USAGE: Abort ertnre connecno 



6070 ' ' ' V: ■ . • ,.-n.rn .4 ^^oo ^ 



oon. or connection in progress, to remote sapon or.muJapoint control unit. 



PARAM: none i-.^j**-- 

^ *■:!*? 

6075 RETURN: Fiihire ;uO * 

SuCCeSS TV* ; '.C!^V *' 

TimedOut ,\y^»._.:i.vii= 

MttnBeOpened vrawu^-'-i*-* 

InUte -C «?m v 
6080 Memory AllocError 

ReaourceAJlocError ■ '•" 1J " 

lruerruUError j ;* i r. * : 

CaUMustficCortnected \zr:t.> >^ ^ 



WO 98/09213 US<tC\WQW 

PCT/US97/15018 



6090 



6095 



6100 



6105 



6120 



6122 



6130 



6135 



*m»i RESULTC0DE Ci^^^^^i 'jXUP^^* " 



PARAM: _CallParam 

RETURN: Failure " 
Success 
TunedOut 
MmifieOpened 
MustBeCloted 
InUse 

Memory AJIocError 

RcsourccAlJocError 

lntemalError 

InvaJidDauTypc 

UneNofConnected 

UnelsBusy 

Discormeciftequesx 



• Reference to a VCO caJt piranwtef retort. 



niiual RESULTCODE DeTMediaControK MCO_TYP E MeoType, 

6110 MCO "SETTING ~Settini. 

DWORD Par«». 0i 

BOOL IsQuery - 0. 

/• BOOL _UBlockinc * I ) - 0; 

USAGE: S-^.^*.^^^ 
PARAM: (same as MediaControl) 



RETURN: Failure 
Success 



TimeuOtu 
Req u enDenied 
MustBeOpened 
inUse 

Metnory AJIocError 

ResourceAttoc Error 

LntcrruiError 

TtxnerFailure 

Undefined Result 

tnvaJtdDaoType 

InvalidOpenoon 

InvaJidOpcnuonNow 

InvmlidObject 

LnvalidScmng 

IiivaiidFaram 



BNSDOCID: <WO 9B09213A1_ 
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6140 



6U5 



6150 



6155 



virtual RESULT CODE De*EjnuCooirol( E^CONTROLQB -Op > » 0;; 
USAGE: Implement emulation control operanpp forjfc^.YpO,) * - 



PARAM: (same as EmuComrol) 

RmETURN: Failure ,> ' ■ » ' 
Success 
Redundant 
RequestDenied 
MunBeOpened 
Memory AilocError 
Resource Alloc Error 
lmcfnalfrror 
inval id Ope ration 
invaiidOpc ratio nNow 



n \- . : ' 

, j. Will", i.l a. ■ 

■\ . ■ 



•r ; '--'i — ^ 



BNSDOCID: ^WO 9809213A1_I_> 



WO 98/09213 
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-lit 



-'210- 



6160 



6165 



6170 



6175 



6180 



61*5 



6190 



6195 



6200 



nnual RESULTCODE D«vXmiDaU{ BYI^f, - nftiaf 



6205 



6210 



6215 



6220 



, re.. u>£i »»■-' — • * 

.< : * _ - I. 

KMCO hMco m o, 

, ^ a ^ n PpOL„ 0 IsOutrr e q ? , 
' BOOL .^Blocking - 1 ) - 0j 

' ;V ^ E ^"^^ for rspccmc ob,^ 



PARAM: j>Buf 
_nBytej 
hMco 
_UQutry 
_Isfilocking 



RETURN: Failure 

SUCCC&S 



TimedOut 
NocSupponed 
MuuBeOpened , 
InUie 

Memory Alic<:£rrof 

ReicurttAHocError 

Int^ErXr < ' :: 

InvaiislDanTypc 

IfivaiidObjeci 

InvalidPanm 

CallMusifieConnected 



■ .Ptr to buffer containing data. 
...Number of byres to transmit; 

-Handle to datatofcje* m> usefor data transfer: null indicates default 
...True if ciitis.ttwjuery ^system for oprraoon capabiitry * V ^ 

r^Jl**? "IT**?*** « uimi complete, or false ,f 

non-biocktng A veturtuimmedUteiy as ' pending \ 



virtual RESULTCODE DevRcvData< BYTE* 

int 

HMCO 
BOOL 
BOOL 



_aByt« « i .ft 
_UBlcckint y ** 1 V 



USAGE: Po„ » ««v, d« buff.r fn> m rem o,e-^..^:, ^ „„, ob)et , 



PARAM: j»Buf 
_nBytes 
.hMco 
.IsQuery 
_UBlccking 

RETURN: Failure 
Success 
TunedOui 
NotSupportcd 
MusxBeOpened 
InUse 

Memory Alloc Error 

ReioureeAHocError 

Imerrai Error 

InvaiidDataType 

InvalidObject 

InvtlidParam 

CallMuscBcConnectcd 



...Ptr to buffer containing data. 
...Number of bytes to transmit. 

.-Handle to data object to use for dao transferr tuiU indicates default. 
...True if cail i s to query sub-system for opera Don capabUtry. 

■-True if call * blocking & wdl not return unnJ complete, or faise if 
non-blocking & returns immediately as -pending'. 



BNSDOCID: <WO 9B09213A1_I_> 
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6223 



6230 



6233 



6240 



6243 



6250 



6233 



6260 



6263 



virtual RESULTCODE DevSetModes< &A5CODE* *WodeL&. 

USAGE: Attempt to set H.221 device" modes for call tg progress. 

PARAM* _j>ModeLtsi ...Pit to tut urray) of H.221 mode constants i 



_nModes 

RETURN : Failure 

Success- -t > - v * 1 
TimedOut 

, « * f RequesiOentcd*-* ' ;^-.f.*:'. 
MustBeOpcned 
,. (J>U i m^vMemoryAihjeEfTo'r- i < : 5 '^" 
Rcsou rce Al locError 
.... fj tlflKPM' » :U.* 

" ' InvalidMode 
InvaiidParam 
CatlMusiBeConnectcd 



.Number of modes in list. 



virtual RESULTCODE Dt v Send Caps ( BA5CODE" j^apJjST"' ' 



iat 



USAGE: Transmit the specified capability set to die Rmc^ v n^., rJ 
PARAM: (same as ScndCaps) 



RETURN: Failure 
Success 
TimedOut 
RequestDerued 
MunBcOpcDtd : 
Memory AllocError. 
ResourceAlloc Error 
lntefnaiError *.:,. ■ 
a InvaltdDaoTypc 
invaitdCapabiiiry 
., ..^ , ,lnvalklParam*M ? 



BNSDOCID: <WO 980921 3A1_I_> 
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6273 



62A0 



6305 



6310 



6315 



6320 



6325 



6330 



6335 



USAGE; Get text label for apectfied H.221 mode 

-» v.: zrj '.*-* :TT- *j ., t .v : v. • s.- _v: J\-2s : 

PARAM: Mode H 57f _ 

Witual conn char- DevGclCapLabeK ll A5CODE _Cap > c 0; ^ ^ ' " 
USAGE: Get text label for specified H.221 capability. . ^ ^ * " 
PARAM: -H-221 cap,b.l.ty ctS^fc^' 

6285 RETURN: 10 c °«»« «nn* argument valid, else mill 

nnuai MCOPARAM& De»G«tMcc< HMCO JiMc ) „ 0 ; 
6290 USAGE: Rcwra rCfcrcncc * t»*r coning copy ,f msdi3 ctr! object parameter block 

v *^*<^»«p^ 

Jirtual HMCO DeirCiMcoHandiei cooa duo- _pMc«L*bel ) - 0; , !i; : , . - - ■ i; 
USAGE: Rcmr* handle to media Ctrl object tpecified by .u 

-"f 10 ***** to medit ctrl objectt label. 

RETURN: Handle to media ctr! object specified hv th,. iiili : c u ' T ' r ' 
•/ J specified by the.tobeU ej^null t f : « ^ cm foujjd 

Jirtual HMCO De^iMcoH*adle( MCO_TVPE _McoType J. « p. V 
USAGE: Rehimlui«dk»inedia«^ < 
PARAM: r.ME* -V'^col object rype^ , ,, , 

v RETURN; Hiho^*&ibBdia co,^^ by »e type, else «- i, no such me*a rt obfCCl w 

*W»I RESULTCODE Uimm&^i&J^lS&g^ v 

/• cr.w. iiT.H. eon * ^ ar * _pMcsl-.»be| ) - 0; 

USAGE: ^^VC^^^^^fo^^^^^ 

PARAM: .McoTjrpe - ^ o' medu c« ob,ee, ^wmih *e Wljl be 



J»MeoUbel ...^ m w for eirt ^ |0 u 



RETURN: Failure 
Sueccu 

Redundant 

NotSupponed 

MustBeOpened 

Disabled 

InUie 

Internal Error 
InvalidDataType 
InvalidObject 
InvaiidSetnjig 



V4< .*r. 



BNSDOCID: <WO 980921 3A1J_> 
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6340 



6355 



6375 



virtual RESl^TCODEDevSeiDefaultMcoi^CD.TyTp. ^cpTjp*^ j * 

USAGE: Set the VCO's default media ctrl object for the specified object type. 



PAJLAM _McoType f v ° ; ~ ; ■ ' ^/typVc^medta ctrl object to which default media ctrl object will be set. 

hMco ■ ' l "' r.l'HaatiLe of' media ctrT object to set as default. 

6*5 RETURN: Failure -„...■■ 

Success J ' ' - 



NocSupponed ? : 1 ^' 

MttstBeOpened ^ 
6350 Disabled ^' - ' ■ ^- — ■ - 

lnU« 

ImemaJ Error ' 
InvaltdDataType 

• IrrvaUdObject _ t ^ o . )MK , 0 ,^:,;- w ^ .*.rt 



USULTCODE DevS*tTuDeout( DWORD Msec > « 0; . ^ ,., * <; A «j 



6360 USAGE Set ronnrrt nxneout for network i 



j£ Set connect nxneout for network uitcrtace,ttnw, . .. TTl3 > 3 ,-■ ~r '" 
_Msec ...Timeout value in milliseconds. 



RFTW* Failure fc - I ' ^ ■***«* , «^-- * * 

6365 Surccsi „ , c 

W *»<••• *>•'• — > -' * ,w ' 

RetpjestDcmed 

i:-. Mus*BeOpened - < ' 1 v ' % ■ - u 



Memory Alloc Error 
6370 RescareeAllocErrbr 

IntemalError 



lnvaJidDataType ' ! " : 

lnvalidParvn . , 

- - ; i, 'v •'■ r,' '-nr. *l.<. v ■ - 

KESCLTCODE Dev Verify Band width! BASCODE AudieMode/ 



BASCODE r v ^^la*^ode;l 

6380 USAGE Verify that connecnon has sufficient bandwidth for specified audto-daa mode combtnahon. 

with respect to the currem^vidcp mode <if^ ^ ar^Jtob^e)^ ... - - iT ^ u .~, l (<iSwr;jr 

PARAM: _AudioMc4e s ^Vi*.H.221 audio mode. 

63S5 - _DattMode^v : , • <^ ' V..Hi£i ^a'modc? ^ ' '^""^ 



.RETURN: TimedOut ■:- ^ : - J >- 
Capable 
* ' Incapable^ T ^ 

6390 MuscfieOpened 

InUsc 

Memory Alloc Error 
Resource Alloc Error 
internal Error 

6395 InvalidMode 

CailMustBeC onnected 



BNSDOCtD: <WO 9B09213A1. 
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6400 l^TCOD/ IHv^ 0p ; 



DWORD "Pa«m2 - 0 

; -BOCfc- ^Blocking - l > . 0 - 



- by^iape^ toyW aS^^"' """P***™- Th« member function mav be uultte^ 
64,0 complement Tn* itt^EST^ ? nWmoer 



6420 



6425 



RETURN: FtUure 
Success 



™* nU -If required. P^^-^M^t -Wtwaify -i^lrjRstify reque„ 

non-blocking ^returns ^^jito&ly aiT* poking; . J "'^ w 



Fending T~fv~-.r xr,\^-c;f! c~ ^i,- vrr". xi-/. t \ 



6430 



R EQUeCDcntOd " -*J**« -X ** e* -« ■» '!« «r m i": s.. *a -'J *T w 'T s- .» fit T s 

MusxfieOpened 

inu»« -:.v;.r? j!S«.i-\r it **'•:! *-/'■?■•■ 

MemoryAIIocErrer \ :vx$u<- - >>>*.^idW : 

ResourccAllocError fiy;^.' f ---j - '* v*.'*** 5- . 

taenalEmr < A.V r r» : • 

^3- TimerFaihwe ^SWVUV - , ; i - 

UndeftnedResult , s.vCA'/^C - ' ? 

InvmiidDaaType 

invHlidOpenooo /;>, 

InvmiidOpcnaonNp^ 

6440 IninJidPiram 'vto-^-v - -t^7 

-° lhcn ««ort l ng, IO Hmp)*menaoon requirements "' r - " c 

^v^^/os^*' * m*'»v :.* 

: *j(?ci;oac*s > ■ '^.^s;'^>v.. i; . . " .:■ ■*. 

/'0C*.XW*-*C- *~ " > . * U'" :»\<;H* ' : * .. '- ~ .'». 

<^KX*Va'^C .- * .' - j* 

:C:.t - --.r .-, . " 

. v^-vfi.;:. . « ■*■*., ; r»>> * - - ' 



9809213A1_I_> 



;PCT/US97/15018 
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B IT-RATE ALLOCATION Iffi^^lR FILE 



6443 



645G; 



6435 



6460 



6465 :■• 



6470 



6475 



6480 



6435 



6490 



6495 



SAAg£LE HEADER FILE 
for 

n > DE VJCErMQDES AND CAP AH ILiTIES 

This source modufi don^w Reader i^nnaupn ,ih« ^i|J- pnmd* a^vte^lfikiepcndera epresemauon of bit-rate ailocaoon ugiul 
conrnunds- (BXS -fcotte*! used to indicaie^ de^Npe , modes, *«i c*paoiluies according to the H.320 UpecificaJiy H22I) 
Recornmendaoon. These tuu are intended for ilhutadve purposes, and are incomplete. An unpiemennoon of i VMCS would need 
to define a complete list. and£en f^^f numerical identity of these 'cpnsoints Ybr all implementations intended for 

mteropcrabriny^idtin^ environment, virnultuuon routines in the VL (of VCO tmpiemenanonsi must aansiaie 

these dcvice-indcpcndcnt verotu, of., H^l,,^nodcs -and capabilities into : «ne -oinaJ BAS codes formats specified by the 



reronurtendaabVifor ime trSts^mwon, 



1? ? 'if 



PROGRAMMING NOTES 

mod^e^pmaina.o^ : i C(t rf + ^^TW^f ^ 'owcw'wl comments usu^me** 7/ "notation to denote comments (in addition to 
the ?ta^M£camm^ ? ; - 5o.-^,:o 



BIT- RATE ALLOCATION SIGNALS TO INDICATE DEVICE 
CAPABILITIES (DEVICE MODE CAPABILITIES) 



// TRANSFER RATE CAPABILITIES 
BASCODE CapTransferR*t*64 
BASCODE CapTnnrferRaU2x64 
BASCODE CapTrusferRat*3x64 
BASCODE CapTranrferRa*e4x64 
BASCODE CapTranxferRateS*64 
BASCODE CapTr*n*ferRate*«64 
BASCODE CapTnu»ferRaU384 
BASCODE CapTrwuferRait2x384 
BASCODE CapTnuxsferRaae3x3S4 
BASCODE CapTr*issferRate4x384 
BASCODE CapTr*nsferRate5x3S4 ' 
BASCODE CapTranrferRaUlS36 
BASCODE CapTruufcr Rale 1920 
BASCODE CapTranaferRalaUB 
BASCODE CapTr*nsferRetel92 
BASCODE CapTramferRat*256 
BASCODE CapTrmnrferRatcS 12 
BASCODE CapTrmns*crR*te76a 
BASCODE CapTr*nsf«rRalelL52 
BASCODE C*pTr*mferRai«1472 
BASCODE CapReatrtet 
BASCODE CapCompormetfB 



- 0x80000001 P 

- 0x80000002; 

- 0x80000003: 

- 0x80000004; 

- 0x80000005; 
a* 0x80000006: 

- 0x80000007; * 
tm 0x80000008'/ * 

- 0x80000009^ 

- 0x8000000a; • 

- 0x8000000b: 
b 0x8000000c; 

- 0x8000000d; 
« OxSOOOOOOe; 

- OxSOOOOOOf ; 

- 0x80000010; 
m. 0x80000020* 
*» 0x80000030; 
* 0x80000040; 

- 0x80000050; 

- 0x80000060; 
<- 0x80000070: 



\1~ * t 



:.i.~T-r'r.. 



//AUDIO CAPABILITIES 
BASCODE CapAurfioALaw 
BASCODE CapAudioULaw 
6500 BASCODE CapAudioG722 64 
BASCODE CapAndJoG722~48 
BASCODE C*pAudioG72S~ 
BASCODE CapAudioISO 



•0x80000080: 
• 0x80000090 

' 0j 



» OxBOOOOOcO; 
• Ox800000dO; 



6505 //VIDEO CAPABILITIES 

BASCODE CapVideoQCIFl 
BASCODE CapVideoQCIFl 



i O&SOOOOOcO; 
1 0x800000f0; 



WO98/09213 
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6310 



6515 



6520 



6525 



6530 



6535 



6540 



6545 



6550 



6555 



6560 



6565 



6570 



BASCODE 
BASCODE 
BASCODE 
BASCODE 
BASCODE 
BASCODE 
BASCODE 
BASCODE 
BASCODE 



CapVideoQCIH 

CapVidcoQCIF4 

CapVUeoClFl 

CapVidcoCin 

CapVWeoCIF3 

CapVkieoCIF4 

Cap Video Improved 

CapVidcolSO 

CapVideoCompattte 



//IMAGE CAPABILITIES 
BASCODE CapSuntilPicturcLowSpccdDau ' < 
BASCODE CapSimtliPicttxrcHicbSpecdDau 
BASCODE CapSnatUPicturcSpatiaiModc 
BASCODE C a pSnm n P icturtProcrcmYrMcde 
BASCODE Cap6«ittXlPictasYAnthiDcticMod« 
BASCODE Cap&tntilPt£xmli261 
BASCODE CapGrovpJ*** 
BASCODE CapCffcaHf" 



^v-\ v -*aj>«aooooioo: 

:.: -J.- 0x80000200: 

:^^^ :O iaoO0O4OO: 
* 0x80000500: 
' r f'^*;0««000061»; 
^ ^ J ^O«8O00O7O0: 
- 0x80000800; 



- OxBOOOObOO 
r Ox80000c00 
• |* Ox80000d00; 



//LOW SPEED DATA CAPABILITIES 
BASCODE r ■ a4. a ■ lip aiDau V ariable 
BASCODE rairLawap— aTaaiilflO 
BASCODE VnM i iif dfliiUOO 
BASCODE CapLn. -iSa — 1Di»artlO0 
BASCODE I 
BASCODE (_ 
BASCODE Ca^L 
BASCODE 
BASCODE 

BASCODE ._. 

BASCODE CM&L&xr$*Km4Dmm32K 
BASCODE raaJ aiuiftpudnMi lOK 
BASCODE Ca*L*w&aWD**a4£K 
BASCODE CnplnajaiarfniilittK 



*>x~80000e00 

; ;\: - .ojl«)oooflX) 

\ J *Xr ^WOOIOOO: 
^T.^ 0^80002000- 




• SXC: " :5 W f Ox80003000 

; ^^.^£B0C»5000; 

X>*80006000; 

''^'V'*" 0*80008000 

■ ' :r:^^^ooo9ooo: 

* "* 0x8000*000 



BASCODE Cap! 
BASCODE 



dDataCK 

IK 



// HIGH SPEED DATA CAPABILITIES 

BASCODE raplliitilp^iiniiUlTTITr 
BASCODE r^ r M^<^ r ^rwf n |<r7K 
BASCODE CapHUhSp- dD.f.TSTK 

BASCODE r^M^i^^^^y 
BASCODE Cttpa«jhSp««dData5I2K 
BASCODE CaptilthSp«edDau7C8K 
BASCODE CapHi(hSpccdDaulI5IK 
BASCODE CapUiifaSpe«dDmtalS3£K 
BASCODE CapUighSpeedDatA 

//APPLICATION CAPABIUTIES 
BASCODE CapEocrypuao 
BASCODE CapGraphtoCunm- 
BASCODE CapVUOLowSpccdDaU 
BASCODE CapVUOHirhSpeedDaia 

//MULTIPOINT CONTROL CAFABILmES 
BASCODE Cap&ttConfFocus 
BASCODE CapOueryCou/Focw 
BASCODE CapSetCoafChair 
BASCODE CapQucrrCealChalr 
BASCODE CapAddStaUon 
BASCODE CapRemovcStaUao 
BASCODE CapfiroadcafiAudic 
BASCODE CapBraadcasiVfdeo 
BASCODE CapBroadcastDau 



7* " ;: ( -o»booocooo; 

V-OxfcJOQMOO 
, ; i ^ oOOOOeOOO; 
J '-' ;;> -O»8000fD00: 
-0x80010000: 
-0*80020000; 

.'^'0^0020000 

:'m 0x80040000; 
"V^'> .0x80050000; 

0x80060000; 

« 0x80070000; 
- 6x80080000; 

, jV( _,r;Ox80090000; 
: ^^ X '^:Ox80Oi000O- 
*. ". w.wXJbOOOO 



>7MOOCOOOO; 

;r oxdoodoooo; 

- OxSOOeOOOO; 



I'"' . - 0x80010000; 
^ .. -\OxBOIO0000; 
"V-"'' -.' " 0*60200000: 
- 0x80300000; 

(VCO PROPRIETARY) 
. m 0x80400000; 



; ox804ooooi 

. 6x80400002 
, 0x80400003 

/t ;r;--, 0x80400004 

- 0x80400005 
f Oi 8O4O0006 
^ 01^0400007 
• 0x80400008 
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6575 



6580 



6585 



6590 



6595 



6600 



6605 



6610 



6615 



6620 



6625 



6630 



6635 



6640 



BASCODE 
BA5CODE 
BASCODE 
BASCODE 
BASCODE 
BASCODE 
BASCODE 



CipGetNumStatlens 

CtpGetStaUooUst 

CapCetSUtiooCspt 

CapGetStationAudJo 

CapGetStitionVideo 

CapGeLStationDaia 

CapGcLSiauenl dentil y 



. p^- 0 <WO4000O» 
', 4 . .- 3 0x8O400O0c 

: : " ^.;- ; OR«MOoood 

, ;- 0 Ox*040000e: 



BIT-RATE ALLOCATION SIGNALS TO SET 1 bEVlCE MODES 
(DEVICE MODE COMMANDS) 



// TRANSFER RATE MODES 
BASCODE ModeTrcnsf crRsie64 
BASCODE Mod«TrawferR*te2ac64 
BASCODE Mod«TransferRate3x64 
BASCODE MfidcTnuuferRatr4x64 
BASCODE M»deTr*nrferRaieS«64 
BASCODE ModeTnuuferR£ie6v64 
BASCODE ModeTraufcrR»tc384 
BASCODE ModtTranxferRale2x3S4 
BASCODE ModeTnnsfcrR*ie3x384 
BASCODE ModcTnu»f€rRat«4x» 
BASCODE ModcTruiferRiteSxlM 
BASCODE ModeTr»nftfcrRatel536 
BASCODE ModeTr*nx/erR*t*1920 
BASCODE ModeTrmmferfUtcUS 
BASCODE ModtTr*m/erJUtel52 
BASCODE ModiTnnxf erRatc256 
BASCODE Mod«Truxx/erR*tc5l2 
BASCODE Mod*Tr»ai(erRaU768 
BASCODE Mod*Tran&ferR*tell52 
BASCODE Mod*Tran*ferR*t«U72 

// AUDIO MODES 
BASCODE ModeAudioOff 1 
BASCODE ModtAudioOrr_2 
BASCODE ModeAudioAL»w J 
BASCODE ModeAodioALsw 2 
BASCODE ModeAudieAUv.3 
BASCODE ModcAudioUL** J 
BASCODE ModcAudioULaw 2 
BASCODE ModeAudioUi-aw^ 3 
BASCODE Mod*AudioG722 ~1 
BASCODE Mod«AudioC722 2 
BASCODE ModeAodJoC722 3 
BASCODE ModeAodMOK 
BASCODE ModcAudio32K 
BASCODE ModcAudia24K 
BASCODE ModeAudioSK 
BASCODE ModcAudio64K 
BASCODE Mod«AttdioU8K 
BASCODE ModeAudtoLRK 
BASCODE ModcAudio256K 
BASCODE Mod*AtuUo3MK 

// VIDEO MODES 
BASCODE ModeVtdcoOfT 
BASCODE ModtVLU©H26l 
BASCODE ModcVldeoUnpnmd 
BASCODE Mod«Vld*olSO 
BASCODE Mod«VkleoComposUe 
BASCODE ModeVtdeoCIF 
BASCODE ModtVideoQCIF 
BASCODE MedcVklM4Cir 
BASCODE ModcVtdcoCIF240 



V 0* 1000000 1; 
>/PJilO0OOO62; 

^i^:':-:^oioooooo3; 
«,puoooooo5; 

- 0x10000006: 

- 0x10000007: 
" $x 10000008* 

•^^f^oooooS; 

or/r 



;.- pjilOOOOOOc: 
; OxJOOOOOOd: 

* / v 9«J00000Of; 
JC" ^,0^0000010: 

~r . C 1 " W°000030: 



. OCX-CO 
0? .'.K-f 



■ 0x10000040: 



Ox J 0000050: 



- 0x00000002; 

- 0x00000003 

. v , ^ ,0x00000004; 
. "I X ■ 0x00000005 ; 
';'«"*OkOOQ00006: 



'6x00000007 
» jOxOOOOOOOB 



" v , r ^1 ■ 0x00000009; 

...» ^ Qxgoooooo*: 

^;^^>xj000000b: 
''„;„^ ^OxOOOOOOOc; 

- OxOOOOOOOT: 

- 0x00000010; 
. *■ Qx00000020 

- 0x00000030 
0x00000040 



•6x00000050 



y^*^6x20ooobor 

i 0x20000002 



" 1 "' ^ t - 0x20000003 
W- • '6x20000004 



«» '0x20000005 
0x20000006 



'0x20000007 
' (Sx^OOOOOOL , 
^Sx20000009: 



V> .-*y. •: ' ■ - 

... .. . ■ *f • -«: :r • 

\<* T •>*>-<' '•.■AW'- ' ? 

zn'r^. 1 .,^ o 

aifs.itr?'*''' k*»tL"» •»*■"-■ ** " ' 

^-t I '■ V-rt^iv?*^..^. C ':»** ■ ' '■' " 

. j*. L*r-**fl*— - 1 * - 

'j* 'VL*v-^ 1jw»^v - ^ - 1 J ^ 1 

' t ♦ 1 '- • '• 

*A ?. <»o#V --^fr ^ .W ■? O 
. .X*L»j* 1 .* » ^.'-> ^ ^ 

>l iJl i; t e.gf\^v J •.-lip O - : i t . O 

? t ? '--lit-t ► ** ■I-.'.'.'O 7 *-'' 2 



* it-yivt." ,1.-? " :v 7 * • ^ ! 
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BASCODE ModeVWeoFr 
BASCODE ModeVid*oUnfrv_ 

BASCODEModtVideoFMtUpdWt . 

BASCODE ModtVUcoDocOa ;:;?.< 'i'Jt * 
BASCODE ModeVtdtoDocOfT 
BASCODE ModeVfdeaSpiUGo , - ;.v " i": xr-y 
BASCODE Mode VideaSpiUOft 

"IMAGE MODES E 
' BXSCODE l^.'od«^SustilPi<^ 
BASCODE Modtj^iStintaFictureH^-ttdDAu 
BASCODE Mod*LowSp««i!>alfcF M ,7 
BASCODE MpdefjUchSp«edJ>atmFax * '.'..'1 /„* 
^ BASCODE ModftJ^GUwSpcfdDBta ' - 
"* BASCODE Mjrfe^^ .i.;^ 

//LOW SPEED DATA MODES 
BASCODE ModeLwwSpeedDataOfr 
BASCODE ModeLowSpecdD*la300 ^ ^ y ^ 

BASCODE Mod«LowSpeedData4S00 
BASCODE ModeLew5pcMlDsU6400 
BASCODE Model*ir5p«edJ>atefiOOO ... v _ 

BASCODE ModtUwSp«dJ>aU^4400. ; 4 „ 
BASCODE Mod^U^S^d^lixX~ v 
. . BASCODE Mod«LowS|^dDita24K ] 

• BAscopt/**^^ .: 

BASCODE ModtL*»5petdbate40K 
BASCODE ModeLow$pcMlD»t»4gK 
BASCODE ModcLow5pndI>sUS£K 
BASCODE ModeLow5peedD«t*62K 
BASCODE Mod*Low5peedD&ta«4K 
BASCODE ModcLowSpecdData Variable 

// HIGH SPEED DATA MODES 
BASCODE ModtHiihSpetdDrntaOtT 
BASCODE Mod*Hitb£pcedDat«64K 
BASCODE M^-m^Cp^rwtmt^fK 
BASCODE ModeUifhSpecdDatalttK 
BASCODE Mod«HsjhSpc*di>ati254~K 
BASCODE M ntUHiyfcQ p ^rfaf^B if 
BASCODE ModeHichSpeedDau384K 
BASCODE Mod*Hi«Wpe«ipmu5UK ....... { - 

BASCODE Mod<Hl«hSp«*dX>aiA761K . ' 
BASCODE ModeHUjhSp«d^laJllSK 'J.- « ><■ 
BASCODE M^eHiihSp«di^l536K V 
BA*rnnc MmlfrnthSpff ilPiriVn i>hU 

// APPLICATION MODES 
BASCODE ModeN«utrml 
BASCODE ModeEacrypctaiOn 
BASCODE ModcEncTTpttettOfT 
BASCODE Mod*AudioLoopb»ck 
BASCODE ModeVideoLoopback 
BASCODE ModdUstrfctOn 
BASCODE ModcRotrtctOfr 
BASCODE ModeDigiulLoopbsck 
BASCODE ModcLoopbackOfT 
BASCODE ModeCompo«te<BOii. irc t /. . 
BASCODE ModcCaapa*itctfBO(iL } '.^ r . 9 l 
BASCODE ModKIurwOa^^&p^dbttta s . " 

BASCODE.M«d«FazOi^w§peed^ia 

BASCODE* Fyfn^cFcxOpHigJiSpiecdDmu . - 
BASCODE ModcV120Lo«r5pccdD&U -L.^ 
BASCODE ModeVUOHifhSpecdData - . v »-j ^ 



- ^TfxTOOOObO*: 

- OiMOOOOOb; 
— COQOOOOOe; 

t&6o6obod ; 

1 - 0x2000000e; 

^fc&doooooff 

- 0x20000010: 



0x20000020; 
» Ox2CC3003G; 

£x2G00CQS0r- 
» 0x20000050: 
- 0a20000070; 



0x30000001: 
'-=If^CUaO0CG6O2: 
: t rryr o tff> Q&3GOQ0OOS: 1 

- 0x30000004 

- 0x30000005: 
; .; ;r^» thlOOOKSCa: - 
- ~ « Ox3CC0CaC7r 
Tfe j-*-; »vOx30000008: 
^i-n/i - 0x30000009: 
^^s<-s ^OxSOOOOQta: 
M-v.- - °^Gz5000000b: 

- 0x3000000c; 

- 0x3000000it: 

- 0x3000000e; 
0x3000000f: 

- 0x30000010; 
-0x30000020; 



-0x30000030; 

- 0x30000040; 
-0x30000050; 

- Cx30000060: 

- 0 x 30000070: 
=» 0x30000080: 

- 0x30000090; 
iv Otx30QOOCzOj ! 
-vi ^.Ox300000bD: 
1 w.^i035DOOOOoO;' 

O*3CCO0OdG; 1 

- OxTOOOOQeO; 



- 0x20000060: 

- 0x20000070: 

- 0x20000080: 

- 0x20000090: 

- 0x200000*0; 

- Ox200000b0: 

- Ox200000c0; 

- 0x200000d0: 

- 0x200000e0; 
»i 0x^00000(0; 
»i 0x20000100: 

0x20000200: 
-- 0x20000300: 
~ 0x20000400; 
* ™ 0x20000500;* 

- 0x20000600; * 
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PHYSICAL DEVICE XNTCRfACE HEADER FILE,. 

PHYSICAL pEYSC^ INTERFACE HEADER TILE? 0 i: ~ 

■ :\*UUQ tor i^J. ":i . .,. r. » 

VJRTUAUZEQ AfUimM£DU CONNECTION SYSTEMS 1 ' * ? 7 " * 

' - ■ -^j>\ -< 1 '"^ - J ,J ;C '- ' 

ABSTRACT 

This source module contains header information used primarily by the server componenu in any VtrtuhUzed kuhimtdxa Common 
System (VMCS) itnplerocntauon. If the special ;kty*drd; symbol ^^CO 'BOIL^ u defined'' JnoV to, inclusion, of this file it 
indicates to the compiler that a VCO is being builL?aiia tte clastf^VI^ fnus&ble defined in fuU" If litis symbpl is noi defined, it, 
indicate* thai a VCO client application is being built. aAd only the header files needed' id access members of cla*s VDI. and at pure 
virtual device control override member funcaofu: m cUsi "PDF . need be considered' durnig t£e~ software build p'racest. in du» way. 
both the server (VCO) and client componenu of thc.VMCS deme symbolic defimndhs front sifa* !s^r^~codp base, but no 
vendor-specific (device •dependent) code is at any. ome , vuibie to the dcvtce^«le^ndVnt^cJtem app^icaoo'ni. * * mi ' ' : 1 



(SOURCE FILE: 



PDLH) 



^ PROGRAMMING NOTES t*:-0 u<3^i«r^ *H 9^;^ 



1 , This module contains only C+ + source code *ndr*ttlic4i»cd^nuTiems using trier ' ^^tSb&o& ib^hbfc lommerm (in addition 



u> the standard C comment notaoon using ' 



2. Symbols defined in the VDI Software Control Interface txc shown in boldface tyjpie* bt3o&:*^ i<v . ^ 1 

» & i. - - . . . J. ♦/ 

.?:o>//-lacta(te opcraong syneraanduser uiie^acrAPi M : ^ ' t - J 
ii^/AIhciude bit-rate aitacatftoffaj^'m^ * 
ti : // Include Media Control mle'rfice^vite dbnb%1c^nslaints 



'include < OS.H > 

'include < BASCODES.H > 

finclude < MCLH > 

* include <VDLH> 



DECLARATION FOR CLASS VL 

class VL: public VDI { 
protected: 

VMconstchar* IniFile); 



virtual *VU); 



virtual const char* GerCtassNameO { return*! VL*'; J ; 
iifdef _VCO_BUILD , ■ - ' : *" 



Vendor-specific special purpose numbers needed to implement AM^nAd^lVi'' , . L ^' 
members are defined here. These Junctions must provide all servtteif* hdcaisajfy 'icr* ; } ' ,: ' ? '' r ' : * ' 
format data and control devices in a way otomtxtezs with those ncSsiiTy*i l "D^ 



the ovemdu to the pure virtual dtrytct'ttifiaoi members in the-'Vt^f/' i5; ' T *-^- ^ - vyj 



/endif 



DECLARATION FOR CLASS PDI 



class PDI: public VL { 
pnvue: 



// PDI DATA STRUCTURES 

char* p Label; 

char* p Version 

DEVCAPS Local: 

in* nModes: 

uu nCaps; 
XREF 
XREF 



f! j • "}( 7,:. " ■■^l'i~i>' L . 
// Ptr m VCO label string- fV '^ - ^" ; • ! •;??: „ 



■ ; > 4 /v ///pa- to VCO verswn strm^ 
; \ - Local device capab^raeslisttng 

■y 4 Vf. Number of enmes in-^Modei i^Caps^ir^lfJisr:!.;. f ^ 
;.r* /A Number of enonet^in 'CapVto MbdcV xrt^liif • ' 
CapsfMaxCapsl; - 0 ? ..^.-W 'Caps to Modes' aref U»-« "^ ^ • r^r 
Modes(MaxModes);, , <^ -/jr 'Modes to Caps " zrcftisi** . - " * i Vi ?• ' ' * ^ -V i 
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6800 
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6810 



68X5 



6820 
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conn tra 
cohm DEVICE 
int 

ini * 
ini 
im 

int j 
const char* 
MCO BINDING 
HMCO* J 
KMCO 



?* V f" : ^ . , Ntaribcrbf encapsulated devices^ ; - ^' 

Dc^axDevicei); „ Enup^iatcd device chain 

* KAudiib^ 11 M ** " ^ NwflbpE °' fncdl * Ctrl objects currently available 
'JBrfe- ^ JASsi'' WumbeT °* objects currently available 
// Number of mooon-vtdeo objects 



nVidcbdbii 



^ a0b J ; » Number of data obfects 

b^c^^ 8 ^ • * r^^^l^d l>« <9 f cune«,med» .ctrt-pojeci btndmg, ' 

■ , ^^%%??}L I " Rl*?* !W» ^ect handles ^ ^ - , < 



?LI(corm char 
vtrhial ~PDI(>; 
virtual const char* GcKIlaas^auneO J.-WMf^/lfPg;^ 

RESULTCODE DevOpe»< BOOL); CONTOpL :> MEM1J£gS ^ nJS . ... M 

"kEstrrcODriifcT^^tfobU;^ ^ . — . >~- ...^ 

RESULTCODE DerAhtweri CAIXFARAM& Jnt ) ? ^ Or i> . 

RESULTCODE Der Abort 0; ^ * " " m ~ * ' ■* J 

RESULTCODE DcvGeiCaUlnfo< CALLPARAM& ); 

RESULTCODE DntodiaConnH MCO.TYPEJWCO.SE^C.DWORD.BOOL.BOOL J; , 
RESULTCODE DerEmuComroK EMUCONTROLOP ); , . . ~ - - - 

RESULTCODE DevXmtDataf BYTE*, int, HMCO.BOOL.BOOL ) 
RESULTCODE De»RcrDaU{ BYTE- ,bU,HMCO, BOOL, BOOL ); 

RESULTCODE Dcv$etModes( BASCOD^antV : ' " v ' ' 
RESULTCODE DerSendCapsf BASCODE*. int i; 

cotw char* iWwfe^'tM^fai ^i^K'BA^Ote^^^ f *J \ " r;sit : ^; ' r,i ' " 

ensm char- DeTG«tCapLabei( BASCODE ); '*T t ' . V / ' I'i ' 

MCOPAJIAM& Der<^tM«K HMCO ); " , : - . 
HMCO DevGetMcoHandlet const char* ); 
HMCO DcvGetMcoHandi*< MCO^TVPE ); 

RESULTCODE DerSeU>efaullMco( MCO TYPLmbb char* >• 
RESULTCODE DerSetDef-uitMcoC MCO^TYPE.HMCO >; ' 

RESULTCODE D*TSetConfit( CONFIGP AJtAM it )- 
RESULTCODE DerG^Confttf CONFIG PARAM A ); 

RESULTCODE DerSetTizDeout( DWORD >; 

RESULTCODE Dct Verify Bandwidlh( B ASCO DE,B ASCODE ); 

RESULTCODE DeyIOComroi( IOCO NTROLO P, DWO RD. D WO RD»B OOL,B OOL ); 
// CALLBACK MEMBERS ACCESSED BY PROTCOL STACK AND MAC LAYER 
void fax pascal NcrworkEvemf DWORD EveniCodc. DWORD Parwn ); 
void far pascal DeviceEventf MCIHEADER* j>MciHcader ): 
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GENERAL VMCS, HEADER FILE ^ 



VIRTVAlJZED MULTIMEDIA CONtfgfftWN SYSTEMS 

«« • ' : ' ABSTRACT^,,.,.,,, 

This source- 'rriodule r contains header information used by both client and^aer*er components, m^any VinuaUzed MuJiimedut 
Comaton System : *VMGS> im^eriwnttTOn.^In ,r iriij way. bog) the :._se^£^^£6) and chem components of the VMCS derive 
symbolic definitions from the time source code 'base*. This diss serves as a capstone to the VCO class structure: so as urprescnt 
every VCO client with exactly the same member functions accessible from me .same* class rype. r The addioon of impiemenaoon- 

6850 specific members m this dass can proceed without effecting VCO interoperability or standard VMCS documentation. 

(SOURCE FILE. VCO.Hi 

raOGkUvtMlNG WOTE^"^ 1 ^ 

6855 This module contains only C+ + source code and struciiirtd ^ojnjnex^^^n^u^y'V/ *. v nota7pn to descae comments (in addition to 



This module contains only C+ + source code and structured .cnnjjnenu^nj^u^y tp;dc$ote i 

the standard C comment r^ioh*^«rig>> v r^r J - f ^ 1 1 -uso ' "^O '.n^^i 

'include < PDLH > n % _ ....,/' ^F^^^^M 1 ( 9MfeJ , P 1 ^ .. al S!l v 5? 4 cUsses 

DECLARATION FOR CLASS VCO u .u^.-^^-^ ^^ v> v - j| 



6865 class VCO: public PDI ( 

pttWieV*^ ■ ■ 1 y A - s * ; v/ * r 
VCO(consi char* IniFile); 



6S75 private: 



virtual const char* GetCUssName<) ( remrn "VCO.;^i; ->.:... cr.' 1 ' 



Implementation -specific members go here, including rnemoen .io support ; v 
...Dynamic link library impiemcntauoh v . ^ ^ 



..Access rcsmcnon for VCO Clients 
...Safeguards against re-emrancy and mutD-iraonxiaiion KrJ , - ^ .. , •,. t • ^ 

•t '* Lvr* ii-:'.^ - j . ■ - - x - 

r ■** v\ ; " ' ' * : ^ * .'As'-' - '-■ < u ^ - n ^ 1 

- . # j c ^ ■ ' ' * . ', j , ••/\r.i J* J* ";ff .i t O . ' V •*.!?- 
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SAMPLE VCO CLIEOT APPtitATION 



SAMPLE 
VIRTUAL CONNECTION OBJECT 
CLIENT APPLICATION 

6890 VtKTVAJJZED MULTIMEDIA CONNECTION SYSTEMS 

ABSTRACT 



bom fte .oca, «d rem™ Loon, .« c,^ ^ o^SLrLT^TJ 0 ^ ^ « » to 



6900 fl^csra^.ft^jmKsfl^'e^^l ! * , ^ v. .wi.^.-, 



t -n.;. i«;i;i.i!;: ; ;K3;a!'j 'PROGRAMMING NonESSo.-* KTrvnvfii 
i. Tim module conaim^only W<mret.,coitev*lmiaaml rnm MMiflrtar"-tr "T Vf-" "• ' v i' 

to the .anttartj c cranmem nonnon using " /• •/ •). comnxau tatilg etc // toaoon (o denote commena (m «Uinon 



6910 * include < VCO.H > 

'define NONBLOCK 0 



6915 /» 



6920 



" U *f ^ tttJU m .^ip*j^ return) 
Preprocessor macro to create */W*" ihat enables me VCO ta'uii n^L^iT ™_ 

«««« NOTTFICATION_RECEIVER_MEMBEW_CUii. _Member ) \ 



'define EYENTPROC Notfi^ rff^Cboi^^^cft*^ ' EVENT • ^° ■ 

DWORD "Pmmi 

*; : DWORD • ""Pinii/-'-* V ' - 

^^^^ : . -■ i . ,.- . STATION* >x - j&vtioh ' 1 *' - ■ 1 "* J 

6925 " .CU«*pNRO;V , ^ ™? T 1^ EI1 J*W^>.i.V 

} re0,m < PNR ° ? ^^ Men,b ^ £; T^^-.rf^; ^n,^<mficr ) : 0 );.V . 



p «Pn)cettor micro used to specify the internal */W procedure name to the Vrn « h . " 

i new iigroJ object. F»«-«ure name to, the VCO. such as when ereanng 

'define NOTTFICATON_PROC( C\*». .Member , Not,fier*#.CUsx##.M ember 
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6935 /• VCO Conferencing Object Class used by client application to establish auto mine media crrl loopfeack 

connecoon to remote station. Logs all retevent connection and media control trace informanon to a file. Also, 
ail trace information emanating from the VCO i^tfwelanna^o the operations of (he VCO. are displayed (in 
reai-ome) on the console display. 1 ^ *Ji_'i*.l X " iai - ' 

• f 

6940 ciau ConfObjectJ > , , ■ ■»* » ■-• * ■» ^ ■*»•«-*■*■» ~ * « * ** - 

public: , ■ ; '-j.vrr-.(;n .u^ rr a: ' 

- ■ • ; rvas~::> 

BOOL UAcovc: •> -« // True if the current session is acove 

6945 . < - .vi > MC:. ^'H/ r M ^V..'-. .r.n"'- 

7/ Constructor to establish session with remote suuon < initiate call, then set Joopback) 
CenfDbjectfVCOA _Vco. char* jxTr*c^FiJe>;\ 



// Destructor er^*jes>^ «ati«<>t (hangup) 'ow 



' ^" . p ^iv * «^ ^ .^^-^ * S5 . a ^ «• * > ... : 

VCO&c Vco; // Reference to default VCO for session 

6953 char* pTraceFile; // Ptr to rileSpecfor : -^in^l^t ti\^^ 

HNOTUl£R W<ooryNod%fgyj>i r'.vtjMV/ Handle for event notification signal . r ^ 

ft^QTpJp^hjpu^^ ; 

6960 // Nodfier handling procedure for connection and VCO events transmitted to this client class object 

.... -i -.-n fcWORD _Paraml. 

^.^.DWQJIP^, lB J^v* inn:?v»i .*.*••*:> v.i»-r.-£ 'C> 3 '*i ^m". to v-- - 

6965 s ~~ " * * ltf<6fTFTER _hNoofier >; 

' " // NonTier handlinf procedure to display the VCO text stream trans mined to this diem class object 

,OTORD Pup^yProc^YEr^T.., . jj».r.* r^U 1 0 Vj-t-J-J*- " ^ ^ 

1 DWORD Faraml. 

6970 DWORD "pmimnU. 

_ k . n . ti ... SyATIp?^^ . TpStuSon.'};* - " " * ^ 

6975 /* Create 'thunJa' for ail the VCO event handling procedures used to direct tngger nonftcanons (and text 
messages) to members in the "CorifOb^t-*;noaficauon. receives object 'tffRt*r^i OC^'-'T ' 

NOTIFICATION RECEIVER JJlEMBERt ConfOoiect, NoofyProc); 
NOTIHC^TlON'RECEIVfp^EMBERC^n^ec DuplayProc); 

6980 " ;,,*ir,.\* .'.;rur.^:: . 

ConiObjtxu:CoiifObjeci(VCO& _Vco. char* ^pTnceFfle) ( ■' C!- ; * 

/• Determine if constructed VCO supports device modes necessary to a conference 

where audio, video, and binary information will be concurrently shared. 

69W */ 

LsAcdve , - y , *-t zr. v • ^ '■* i ^ :* m *^ 4 

Vco : >M s '- J >co; '" '' f. ■: ^ 

pTraceFile — _pTraceFtle; 

hNobfyNodfter -0; f : .< ^ < t. L? " r -i -1T»- "/"'i ^ - 'j-t, 

6990 hDisplayNociner - 0; 

BOOL CanDoAudio - 0: 

BOOL CanDoVidco - 0; 

BOOL CanDoDaa - 0: 

DWORD EvcncMisk - NcwRcvMode | NewXmtMode j NewVcoStaie | NewCaliSUte: 

6995 DEVCAPSA LocahCaps - Vco. C*lI>eTteePajTun(). Caps. Local: 
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7035 



7040 



7045 



for ( iiu i - 0; i < LocilCapf.nCapi: !-#■■♦■>( : * - — ' v -' : 

if (LocaJCaps.Cap(i| - - CapVidecKKlfry- . // ^Capable' of video mode * 



7000 CanDo Video - 1 ; 

if (LocalCaps.Cp(iJ - - CapAudioALaWi ^ . >Z Capably of itidio mode ' 
CanDoAudio I: * -t^r.z-'n^ 

if (LocalCaps.CapO) « - CapHighSpecdData384K) // Capable of data mode ' 

CanDoDaia - I; ' l ' » * ■ — ■ • - ' - 

7005 J ; ; 

If media cui modes su^>poned: ; opieh" VCO foruiag e; '* : <J 1 * . 

letup noofica uons and then iruoaJoc devices' : " '•' iA ' t . - :< 

7010 if (CanDoAudio CanDoVideo SlSl CanDoData) { * c 

Veo. NcwNotffcr* . hNobryKotifsef 1 . ? ' J * * : ~ " *" 

70,5 EvmMask); ■ , --^ 

VcoJEaabteNoUfiar* hDispUyNonfier ); 

Vco.NewNotiftert hDisfriayNcdfte:-. W 

v^ n NOTinCIV»10K^VAC£(^ DispLavprocj, T^"^ * " 

NtwTcnnOutput ); ' ' .A .C - 

// Activate die sending of VCO messages 10 the display console 
7 ? Z5 Vco.£n«bieNodfief< hOtspiayNonfter ); V ; i ■ •* - u'V i^njv; .,^v 

IsAcdve - I ; // Mark ibis session as currently acorT 



7030 } 



Vr^O^NONIfcOCK.); v :k/Ov vwAlw and .envate e«aps«^s^^ 



// Ofhcrwisc indicate failure to support opcr-bcru: and" ckk * ' - '> 

else pnnrff -Selected VCO incapable of concurrent media ctrt session. \n' )• 

CoarTJt^L-:XoitfDbject<){ * 
// If currently in call, hang it up and output message to trace file 

if ( Vco.lsCaUO > (. mi:* ;<*.3 / -o^,; - O > w - 

Vco.ToTerainaU "Hanging up call in progress poor to close.Vn" ) " " 5 ' " ! ! 

c -!j yw:HangujK):c' ■? irr >;^r. ■:•.:.> m . ' * -b.-i-.^.. ;. • % 

Vco.QoaaO; // Shaaiown the encapsulated suVsysteW(^ 



// Delete the nouficanom 
--i **Vo>.D»eieieN©tiner< hNorityNdtrfier ); ; ; ^ - 

Vco.D**etaNo<inert hDispiayNotiftcr ); 1 r J ' ' 7 ' 

7050 pnnrfCVCO has been closed. Vn*); 



DWORD Con/Object: Dtsplay?roc( ' EVENT- ' ld^ J ' :i ' ,1 - *' r 

DWORD "Par«ml. ^ . 

7053 DWORD _PatBm2. 

STATION* j>Scanon, ' " i% -■•*■* 

HNOTTJTER hNodfter ) { 



1 V.* ; 'ju - 
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DWORD ConfObjcct::NonfyPnx( EVENT Jd. 

DWORD Fufmtvv-. - :* ~ « - < j 

r : DWORD "PararaZ* ' - 

7063 . STA TION* J*Sttiaja tl , , ; — 

HNOTIFDER _hNonfier > { - •> 

// Process all events thai trigger notification • 
switch ( Id ) { 



7070 



7073 



7080 



case N* wRcvMode: ^ . // ,Log ; new- mode setiby; remoter staoon 

Vco.ToTenxsinatf "Mode Set by RemoteSooon (, Aj^nV /t. ~ - " • - 

Vco.G€tMod*Label((BASCODE) Paraml) ); 



break: 



: NewXxDiMode: // Lof new mode set by . local saoon 

Vco.ToTcrminaK "Mode^Set by, Local Station t %y |\n\* • 

VcoXU^ftdcLab^fBASCODE) Pararnl) ); :t« 



caaa NwVcaStaao: // HantUe new VCO state 

cot Vc^d: 3 5 , <^ t±2fW^T£rit^toliofi when opened 

Vc».T»Teraii£Di 0 &ccessruTVCO open; Calling default remote, staoon. \n' ); 
7085 VosvCaK 0. 0. NONBLOCK): -^.f.'-wm , * f 



. *V «V -a-tU'-A 'V ".<■.!>•..- :,r¥ »: . .. 

caae VaQst; // Log cew VCO cto^aatr: thea iiartscsiion aiacove 

Vg*. iVfcrminalf "VCO has been Uosed.\n° ); ; * ,t^«r, T - .*.- or- n * * * -i • • -x * . . > ' ' 
7090 1n»iaw> — 0: 



: Vc*Fo*ad: ,// Los VCO error state, dienurfirtc IJession^inacavc 

-vftp^iidr ri '" wr -' '*• 

7093 V«^T«Teniiinal( "VCO Error Condition {%s}\n*. 

Vco.Gct VcaStatrl ^bffjU (im) J>tnun I ) ; 3l r , .vj-.tvu :i * • •< 

h A u i ^ -0; . ^ ^ >t .j r ■ -<x*..y.J * <*'* 

ctasaadt. 

7100 fans*: ' .u- ■ \. * -'" :> 

3 . 

~ A Jt ::.-:;i."-4 ca* .< .> fti f' f- * - 

//Handle new VCO call state ,,//UL>U^ - * . ' .. r . 

• • -v-'.j l 1 < ■^ k 4'-"-5 rii *- ""Ji.a2rt- lV'.-*:«' 
7103 case CaUkiBConnecxed: v // Log disconnect of caJI; end output to inccifrftf: mark session macave 
Vco.T*Terminalf 'Disconnected from Remote Sonon.Vn' ); 
VcoJ>ctacfaTcrBaFrocn( TermODevFUc ): 

UAcnve - 0; _ , . . , \ *^^ ; .>.ea-/ 



7110 ^ru^i'-on-.T a sis 0 * 

cue CaHConnecttzif : // Begin trace file^cutput^u^e^siari-o/ caJtconnecaofl 'ererra 

Vco JlttaehTczsiToFflef pTraceFile) ; A , , t ■ 3 ;>c-ji • - "» ' S*y** - J * 

Vco.ToTernittsaK "Connecong To Remote Staoon An" J; 

7113 * ^ 

case CafiCacuMCicd: // Upon connccnon. trace formaoed session informaaon to file 

Vco.ToTenomttl( 'Connected to Remote, Saoon; Usong connccnon datajMx':); ' ■ r \- - r ~* 

Vco I itiraTlParsattO: ,\\ 

Vco.UstMCOsO; " t ' 4t / 4 . u 

7120 VcnXatCoancciionCaps(): y ,<. .. { ^r. 

// Loop audio, video, and daa input signals back to remote staoon 
VcoToTenntnalf •Seping up media cttl ioopback..-\n* ): , C/o*r; : - ' ? ' 

■ WtoMtthiiCamtroK Aiktolh. Xtiachf o". AixUoOut ): 
7125 Vva.MtdiACoKmoti Video In. AoacbTo. VideoOut ); 

\cx>.M*duxConsrvl{ Datain. AnachTo. DataOut ); 
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... ; * ItySet tool audio and-video imic,aijd disj^y.^in^ the remote icuion * 

7130 Vco.tf«diaC*iifroi( Audioln. AflicHTb. XudioDsi V; r 

. r „ : - t Vsa-MtdiaConvollV*^^ {r , T F , . . 

brak; 

7135 - J 

; ' >:!/ - • br**r Vi-'ViJiq s pn-^.; — :; l . r . ::v ■.. . 

7140 retain 0; - V r* £ * i "' : : >- - r " V - " 



^ *vntes na^ 7 cf Jt35Tcajac"»cii*ot) tnfonnmoarfto backing uore us rt*i4nra^ - *- ^ v * *^ " > ■ ' - - ; " - 

7143 v 

mua() ( 

// Corauct a trhrtrd VCO 

7I5Q;.:: b^&MiVtojrtai tGAVGGjHr n i: I S D-x^aco -xol ;aS'TO07cq noi y«5: x i^c '> s * ,\\ 

MyCUeniApp ConfObjecti MyVco. *C;WCO.UXT ); 
7133 // Block while the connectivity session is active 



) 



BNSDOCID: <WO 980921 3A1J_> 



-227- 



. PCT/US97/15018 



What is claimed is: 

1. A multimedia connectivity program residing in 
computer readable memory, said connectivity program when 
executed- on - a t computer' ''V^P^^^M^WiJ^ J apP 3 r i 9 ation 

5 program multimedia connect iVit?^' &€*f^ices through a real- 
time multimedia device control subsystem including 
components selected from among a plurality of multimedia 
devices and a plurality of real-time multimedia protocol 
stacks, said program comprising: ^, 

io a single binary object encapsulating a virtual 

device' ^:ih^e£-£ ac4^'4WC%.; Se,v£ce qoritrpi, a«tep£ac.eV~ said 
virtual device interface including a plurality of virtual 
methods that represent logical operations available to 
the application program for control lingn said ^aaultrimedia ^ 

15 device control subsystem, said pluralifcy^tof ^virtual * 

functions being completely independent of the components 
within the device control subsystem, said^evice control 
interface mapping said plurality of virtual functions to 
physical control methods which control the components of 

20 the multimedia control subsystem. 

2. The multimedia connectivity program of claim 1 
wherein said device control interface comprises a 
plurality of media control objects which represent 
audiovisual and binary data streams associated with the 

25 components of the plurality of devices and/ or real-time 
multimedia protocol stacks. 

3 . The multimedia connectivity program of claim 1 
wherein the virtual device interface is configured to 
present a logical representation of the multimedia 

30 connectivity services provided by the connectivity 
program. 



^0 98/092,3 L W¥fhm%501S 

n 4.^1^^ claim 1 

wherein said? device! control ^intTerf kce comprises , a " 
virtualization il'ay^ri arid ^^hysical device inter fac^ r 
layer, said VirtuaaCz^ti^h ^ayer located between said " 
5 virtual device irAt^i^-ais^^nSi' 1 s"aid : physical' device 
interface, said physical device interface directly 
interfacing to the device control subsystem to provide a 
c physical implementation by the 

application i through theVrvirt^afi- devic^ interface/ said 
10 virtualization layers res idd*ig Between : fche^ virtual device 
^interf a^e and^the ^ phy s ica 1- 1 device 2 * In^er* acte * layer" krrd 1 ' c 
confi^ed-to^t^ control/ mecKanisks 

emplc^ed * by ^1^6 -u^ control sufc-s^stem 

to representations ^ref^ired^fey €h^vlrtiial methods 3 ctf the 
15 virtual device interface. .-^;3ioo:-c iiq^-.; 

- ' *i?Ke «uIJtimedia^ claim 2 
wherein ^J^ -pi^ 

the multiiaed ia ^Gf<5Rneetivit^ -control program t*ith a" pool } 

of medi a" "deV'icte* -^s ig-riSl ^esbu^fies ^ * ' = " 

20 > ~The r m^^ 5 

wherein each of? said ^lur^rrty 1 of mediS^ cdhtrol objects v 
is classif ied' as at^leas* (She r <>i typer of the groiip 
cons£s&i*ig ^of riaii'-atedi^ ^^ideo'type, ^ari image -type, 

and. a" -bihary ^da^a£^yj*e P-^ ~ :> v ^; ,;-r->;;^ * ;i 

iso ;cc .1 ;j ^^t>3- xo3-;c ^r^^l"" e^rz'L^^ f. -;*/:7*i.r : -' , \ ; ?" . . . 

25 - : j • r Tfie-muatimedda^ program' of cialM € 

wherein 1 ' : e&ch : ^6f-s r a?i& : '^ nUidia control objects 

represents a* signa^^j?omr thfe" group coris is tiilg of a signal 
from^-a Temdte StaWXbAY 'W' -si^il J ^to-la r: xemote station, a 
signal^ ^rora a^ -local/ -output ; device / ' -arid °ar signal to w a- r 

30 local out^ut^ c deV^ic^V. r:: °- T ^;xc, ■: i • * u : , .• 
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. j a 8 » t ; Tl\e roultim^i^;^ of claim 7 

wherein^ operat ions cperf qntgd jpn* Jfcherj piuaralitfy of mediae 
center pi objects by thje ptaY£^F a -l sJevice; dayer: junder 
control of^ the virtual; device ^^t^^iME-^'^P^ 6 ^^ 11 ^ 8 . 51 
logical software, switphing^ E^9haj>i^Hv A connect ing, incoming 
signal, paths-to^ outgping ^sigj^uj. p^j^s, - s 

, 9 V 'Ehe raultixpedi^ ^^onii^ctd^i^ pcogram of claim, 1 
wherein tfee* virtual ^devAcfu, j,n££irf £C<e implements a . .;5 
plurality , of . pia|>^iq : 9e3paber ^unetiops , c>said ; virtual ->.i/:- : / 
f unqtio^is beipg ; a. T subset, tho^e fc p^b^ic?; :memb$r ^unetiojjis 
and . j^h^r^in , sai^U p2#r§t Jit^pf fc pub3ti|:ei©eBb§rc f una%io^sr ; 
repres^n$:f ai:Up£ 3 tii^ 

, single . binai^^ Qbject v that are : ^GGfssibleaby6t^ec^:t.; y- 
application program. ^c^at^:;-;^ fox L - 

_ 10* ;-^A r computer .-p^pgirains^r/'llP^C^PV^^ to an 
application j-pr pgjrap mult imed^a c conn^ct:iyit;y -secpvices ; - . t 
through a real- 1 i^e c multi|aedia ;<Jeyiq^ -sfcprjt^Ql ^utesystexa / 
the multimedia device control c^^sy^t^ ? iiie;li^i^g. ; r ; 
components selected from among a plurality of multimedia^ 
devices, and, a. plurality, of ;-. .r^alr^^p^.puil^imedia protocol 
stacks, sai<3 ,prpgrammed computer c^mpri^Ang: : > s .--niv 

.,.a yirt^aaL deyice inter^f ace ; and- a deyicei?on#rpl% : 
interface , both pf which vare ^^psttfefee* sin ^4*^^ e 
binary object, said virtual device J$^^tz£jbl&& v^cl^dingr£fe 
plurality of virtual methods that represent logical 
operations available - to r the applicatjLpn^ program , for 
controlling said multimedia, device .control. c subs.ystem r , v v 
said, plurality of .virtual functions, be ing : completely : 
independent of -the components within the : devic% ; contrpl . 
subsystem, said devipe pontrol interface;, mapping; said; i - 
plurality of virtual functions to physical 3 ;cqntral ; 
methods which control the components of the multimedia 
control subsystem. 
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llv. A computer implemented method of providing 
multimedia connectivity^ services through a real-time 
multimedia deyice contrpl subsystem, the multimedia 
Sevier control subs^eii ini&ding components selected 
from among > f r ur*l^ m^itimediafdevices and a 
ipa^rality jfj real£t£Ve'^ult-|mefi'at protpcol staclcs^ said 
: method comprising x ." " : r; . . • v -■i ~L 

V defining a^ ^uiportlng^ -by computer implemented 

steps a virtual device interface"; and " 

'*£ defining and : support i ; ng_hy computer implemented 
steps a deyiGe control interface, wherein both of said 
virtual device interface and said device control 
inte ^: face are encapsulated in a single binary object, 
"f aid j* 11 ^*! ^ ievi ^ in 1if rf "S^o Apcluding^ii plurality of 
virtual m^thc??Is ti»£ i^res^at^ogica^ derations ;u j 
.;.a^aJ^]M>if::.^&:^he ^|>jpult^tic& ^b^raau'.^ Controlling said 
^ U * r" 16 ^^ ??^4 ce ^<Mvt^l siibsy^ of 

^^l"? 1 " F^&Q? 15 u^^f; comp ; ie^^ i^fep^ent of ;the ; 
;^^^ej^-y±<^ : 

device ho^^^ntkrp^k mapping ^said ^lu^lity 1 o? . 
virtual functions to physical control methods which 

contro1 t ^ e components of the multimedia control " 
subsystemr 
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FIG. 3a 



FIG. 3b 
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